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EP 1 172 699 A1 

Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a novel developing solution for a photosensitive lithographic printing plate, 
a plate-making method of a lithographic printing plate, and a photosensitive lithographic printing plate. More specifically, 
the present invention relates to a developing solution optimal for a photopolymerizable lithographic printing plate which 
does not cause the reduction of developing properties with the lapse of time and repeated use. has good developing 
properties to a non-image domain (an unexposed domain) of a lithographic printing plate, prevents staining due to 

10 printing, gives less damage due to development to an image domain (an exposed domain) . fonns a stable image, 
does not cause printing troubles during printing such as blinding, and realizing high printing durability. The present 
invention further relates to a plate-making method of a lithographic printing plate and a photosensitive lithographic 
printing plate. 

15 BACKGROUND OF THE INVENTION 

[0002] The developing solutions for photopolymerizable lithographic printing plates conventionally widely used are 
divided oroadly into the following a) to c), I.e., a) a non-aqueous developing solution mainly comprising an organic 
solvent, b) an aqueous developing solution mainly comprising an inorganic alkali, and c) an aqueous developing so- 
^0 lultof' HMiniy comprising an organic base. 

[00031 above three developing solutions, developing solutions b) and c) are used these days from the envi- 

ronmental dcmands- 

[0004] Describing these two developing solutions in detail, a silicate Is contained in the inorganic alkali developing 
solution b) near pH 12 for carrying out hydrophilizing treatment on a support generally after development. 
25 [0005] A silicate is an essential component for perfonning hydrophilizing treatment, i.e., for preventing staining of a 
non-image domain at printing. 

[0006] For example, the developing solution having pH of 12 or higher as disclosed in JP-A-8-248643 (the temn "JP- 
A" as used herein means an "unexamined published Japanese patent application") and the developing solution having 
pH of 12 or lower as disclosed in JP-A-11-65129 are known as developing solution b). However, the fomner developing 

30 solution having pH of 12 or higher is liable to dissolve the aluminum used generally as a support, in particular when 
an image domain comprises minute dots, the aluminum support just under the image domain is dissolved by a side- 
etching phenomenon to cause the separation of minute dots from the support (dot-skipping) at printing, which extremely 
deteriorates a press life (i.e., a printing durability). 
[0007] ^. Further, a developi_ng_solutJori having pH of 12 or lower is preferred in the point of the above-described press 

35 life and the prevention of printing staining, but as a result of continuing development processing for a Idrig period of 
time. pH is liable to lower due to the effect of. e.g., the carbon dioxide gas in the air, and the silicate precipitates in a 
developing solution at this time and development processing becomes unstable. 

[0008] As an example of a developing solution, developing solutions not containing a silicate are disclosed in JP-A- 
61-109052. West German Patent 1 ,984,605. JP-A-2000-81711 and JP-A-11 -65126, but all of these developing solu- 
40 tions are not only more disadvantageous than those containing a silicate in the point of the printing staining but the 
press life is also deteriorated. 

[0009] On the other hand, as the organic base developing solution c). those containing an organic amine such as 
an ethanolamine and an alcohol-based organic solvent such as a benzyl alcohol as an auxiliary developing agent are 
known. The pH value of these developing solutions is certainly low, such as about 10, and so they are difficult to be 

45 affected by carbon dioxide gas and processing stability is good, but they are not only disadvantageous in the point of 
hydrophilization to a support, but also their osmotic power to an image domain is too high, thus there arises a problem 
that minute dots are separated from the support at development, i.e., an image-forming property is deteriorated, 
[0010] That is, with respect to a photopolymerizable lithographic printing plate, a suitable developing solution is not 
found yet from the points of image-fomning property, resistance to printing staining, printing durability and processing 

50 stability. 

[0011] With respect to the composition of a developing solution, it is known that whether silicate is contained or not, 
whether pH is high or low, and the difference between an inorganic alkali and an organic alkali greatly influence a 
development phenomenon but conventional combinations cannot solve the above problems. 

[0012] Further, when development processing of a photopolymerizable lithographic printing plate is continued for a 
55 long period of time, insoluble substance is accumulated, agglomerated, precipitated and becomes development scum, 
which becomes a main cause of making development processing unstable . 

[0013] The components of such development scum have not been clearty known until now but it was found from the 
analysis that much of the scum was insoluble components of a developing solution contained in a photosensitive layer. 
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[0014] As the insoluble components, e.g., various kinds of colorants which are added to a photosensitiv layer for 
the purpose of discriminating an exposed domain from an unexposed domain can be exemplified. In the case of pho- 
topolymerizable lithographic printing plates, for the purpose of avoiding desensitization due to radical supplement and 
desensitization due to unnecessary Interaction (energy transfer and el ctron transfer) with an initiator system (an ini- 
tiator alone, or combination of an initiator with a sensitizing dye) , a pigment is used as the colorant which is not mo- 
lecularly dispersed in a photosensitive layer but is dispersed as an aggregate with maintaining a crystalline state. 
However, these pigment are substantially insoluble in a developing solution, therefore they are at first temporarily 
dispersed in a developing solution in a development step for removing an unexposed area but when development 
processing is continued for a long period of time, they are accumulated, agglomerated, precipitated and come to de- 
velopment scum. 

[0015] On the other hand, various photopolymerization initiators (radical generating agents) are used in a photopo- 
lymerizable lithographic printing plate to cope with laser light sources which are making progress in recent years . Of 
these Initiators , titanocene-based initiators are known as the initiators which have photosensitivity in the wavelength 
of laser light source and excellent in stability and sensitivity. However, titanocene-based initiators are organic metals 
and insoluble in a developing solution similar to the above pigments, and temporarily dispersed In a developing solution 
but when development processing is continued for a long period of time, they are accumulated, agglomerated, precip- 
itated and also come to development scum. 

[0016] With respect to the processing stability, it is very important to solve not only the problem of the precipitation 
of silicate with the reduction of pH but also the problem of development scum. 

[0017] That is, as the developing solution for a photopolymerizable lithographic printing plate, a developing solution 
which satisfies the above-described image-forming property, the compatibility of printing staining resistance with print- 
ing durability, and processing stability is desired. 

[0018] Further, since conventionally broadly used negative type photosensitive lithographic printing plates are com- 
prising a hydrophilized aluminum plate having provided thereon a diazo resin, the use of an organic solvent in a de- 
veloping solution cannot be helped, hence there are fears of the disposal of developing waste solution and the influence 
to the environment. Further, an orthoquinonediazide compound is used in combination with a novolak resin in a pho- 
tosensitive layer of a positive type photosensitive lithographic printing plate, and an alkaline aqueous solution of silicate 
which can dissolve a novolak resin is used in a developing solution. However, the pH value capable of dissolving a 
novolak resin is i 3 or so, and if a developing solution having such high pH is attached to the skin or a mucous membrane, 
it imtate the skin hard, hence sufficient care should be taken to handle it. 

[0019] On the other hand, a photosensitive lithographic printing plate comprising an aluminum support having a 
photosensitive layer of a photopolymerizable photosensitive lithographic printing plate is also used and aqueous so- 
lutions of silicate, phosphate, carbonate and hydroxide of alkali metal and an organic amine compound are proposed 

as the developing solution . , ^ ^ 

[0020f For example, a developing solution having pH of -r2-or more and containing silicic acid alkali salt and an- 
amphoteric surfactant is disclosed in JP-A-8-248643, and a developing solution containing silicic acid alkali silicate 
defined by SiOa/MgO (M represents an alkali metal) having pH of 12 or less is disclosed in JP-A-11 -65129. 
[0021] The former has a problem that an image domain is liable to be damaged by development due to highpH value 
of the developing solution in addition to a problem of handling, and the latter has a problem that silicate gels and is 
insolubilized with the slight reduction of the pH value of the developing solution during use. 

[0022] As developing solutions not containing silicic acid alkali salt, a developing solution comprising an alkali rea- 
gent, a complexing agent, an anionic surfactant, an emulsifying agent, an n-alkanic acid, etc., is disclosed in JP-A- 
61-109052, and a developing solution comprising an alkali agent, a complexing agent; an anionic surfactant, an amyl 
alcohol, N-alkoxytamines. etc., is disclosed in West Gemnan Patent 1 ,984,605, but the damage to an image domain is 
great due to their high pH values and organic solvents contained, and sufficient printing properties, such as press life, 
cannot be obtained. 

[0023] As a developing solution having relatively low pH (1 2 or less) and not containing silicic acid alkali, a developing 
solution comprising an aqueous solution of potassium hydroxide containing an anionic surfactant is disclosed in JP- 
A-2000-81 71 1 , and a developing solution comprising an aqueous solution of alkali metal carbonate having pH of from 
8.5 to 11.5 is disclosed in JP-A-11 -65126. 

[0024] However, since these developing solutions having relatively low pH are fundamentally poor in dissolving power 
of photopolymerizable photosensitive layer, development does not progress sufficiently with a printing plate after the 
lapse of time, as a result the problem of residual film arises. For resolving these problems, it is necessary to contrive 
to increase the acid value of the high polymer binder in a photosensitive layer to thereby improve developing property, 
or use a monomer having an acid radical in combination. However, when such a binder having high acid value is used, 
printing troubles during printing, e.g.. a trouble that ink comes to not adhere during printing (blinding), are liable to occur. 
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SUMMARY OF THE INVENTION 

[0025] Accordingly, the objects of the present invention are to provide a developing solution for a photosensitive 
lithographic printing plate by which the above-described weak points of conventional techniques can be overcome, an 
image-forming property is not damaged, staining resistance during printing can be compatible with printing durability, 
the above-described insoluble compounds in a developing solution can be dissolved or dispersed stably for long time, 
and processing stability can be improved, and provide a plate-making method of a lithographic printing plate and a 
photosensitive lithographic printing plate. 

[0026] A further object of the present invention Is to provide a plate-making method of a lithographic printing plate 
using an alkali developing solution having comparatively low pH which is preferable in environment and safety, in which 
plate-making method can produce a lithographic printing plate having a preferred non-image domain stably having 
good developing property without staining due to printing, can give less damage by development to an image domain, 
can form a stable image without printing troubles during printing such as blinding, and can realize high printing durability. 
[0027] As a result of eager investigation by the present inventors , the above objects of the present invention have 
been achieved by the following means. 

[0028] That is, the embodiments of the present invention are as follows. 

(1 ) A plate-making method of a lithographic printing plate which comprises the steps of exposure of a photosensitive 
lithographic printing plate having the acid value of a photosensitive layer of 1 .0 meq/g or less with a laser beam, 
and then development with a developing solution having a pH of 1 3.0 or less at a developing speed in an u nexposed 
domain of 0.05 |im/s or more and at an osmotic speed of a developing solution in an exposed domain of 0.1 iim/ 
s or less. 

(2) A plate-making method of a lithographic printing plate which comprises the steps of exposure of a photosensitive 
lithographic printing plate having the acid value of a photosensitive layer of 1 .0 meq/g or less with a laser beam, 
and then development with a developing solution having a pH value of 1 3.0 or less so as to dissolve the photo- 
sensitive layer in order from the surface without swelling and peeling of the photosensitive layer 

(3) A developing solution for a photosensitive lithographic printing plate which is a non-silicate-based developing 
solution and contains an inorganic alkali agent and a nonionic compound represented by the following formula (I) : 

A-W (I) 



wherein A represents a hydrophobic organic group having 1 .5 or more of logP of A-H, and W represents a hy- 
drophilic organic group having less than 1 .0 of logP of W-H. 

(4) The developing solution for a photosensitive lithographic printing plate as described in the above item (3), which 
contains a chelating agent to a divalent metal. 

(5) The developing solution for a photosensitive lithographic printing plate as described in the above item (3) , which 
has a pH of from 1 0.0 to 1 2.5 and electrical conductance of from 3 to 30 mS/cm. 

(6) The developing solution for a photosensitive lithographic printing plate as described in the above item (3), which 
contains a cartDonic acid or a carbonate. 

(7) The plate-making method of a lithographic printing plate as described in the above item (1) or (2), wherein the 
photosensitive lithographic printing plate Is a photopolymerizable lithographic printing plate having on a support a 
photopolymerizable photosensitive layer containing the following i) and ii) as essential components: 

i) a compound having an addition poiymerizable ethylenically unsaturated bond, and 

ii) a photopolymerization initiator 

(8) The plate-making method of a lithographic printing plate as described in the above item (7), wherein the pho- 
topolymerizable photosensitive layer contains a titanocene-based initiator or a colorant (e.g., a pigment), 

(9) The plate-making method of a lithographic printing plate as described in the above item (7), wherein the support 
is an anodized aluminum support containing an organic compound having a phosphorus-containing atomic group 
on the surface of the support. 

(10) A photosensitive lithographic printing plate compring a photopolymerizable photosensitive layer, wherein the 
photosensitive layer contains a compound having an acid radical having a pKa of 9 or less and the acid value of 
the photosensitive layer is from 0.20 to 0.60 meq/g. 

(11) A plate-making method of a lithographic printing plate which comprises the steps of image exposure of a 
photosensitive lithographic printing plate comprising an aluminum support having an anodized film on the surfac 
having provided thereon a photopolymerizable photosensitive layer containing a compound having an addition 
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polymerizable ethylenically unsaturated double bond, a high polymer soluble or swelling in an alkaline aqueous 
solution, and a photopolymerization initiator with a laser beam, and then development with a developing solution 
comprising an alkaline aqueous solution containing at least one of a nonionic aromatic ether-based activator rep- 
resented by the following formula (l-A) and a nonionic aromatic ether-based activator represented by the following 
formula (l-B): 




0(CH2CH20)n(CH2CH(CH3)O)^H 




0(CH2CH20)n(CH2CH(CH3)0)^H ^^.^j 



wherein and R2 each represents H or an alkyi group having from 1 to 100 carbon atoms, and n and m each 
represents an integer of from 0 to 100. 

(12) A plate-making method of a lithographic printing plate which comprises the steps of image exposure of a 
photosensitive lithographic printing plate comprising an aluminum support having provided thereon a photopoly- 
merizable photosensitive layer containing a compound having an ethylenically unsaturated double bond, a pho- 
topolymerization initiator and a high polymer binder, and then development with a developing solution containing 
an inorganic alkali agent and a nonionic surfactant having a polyoxyalkylene ether group, having a pH of from 10.0 
to 1 2.5, and an electrical conductance of from 3 to 30 mS/cm. 

[0029] As a result of eager investigations of developing solution compositions, resistance to printing staining could 
be compatible with printing durability without impairing an image-forming property, the above-described insoluble com- 
pounds in a developing solution could be dissolved or dispersed stably for long time, and processing stability could be 
improved by using a developing solution comprising special components. 
Id030]~ Atpresem,lh"e^pedal developi^^^^^ 
the following requisites. 

[0031] First, to be capable of extraordinarily well functioning to image-fomning property (the developing property at 
an unexposed domain is high, the osmotic property of a developing solution to an exposed domain is low, and dissolution 
behavior of a photosensitive layer is non-swelling and a photosensitive layer is dissolved in order from the surface). 
[0032] Secondly, to be capable of excluding the unexposed domain of a photosensitive layer completely and reclaim- 
ing the support surface as a hydrophilic layer generating no printing staining. 

[0033] Thirdly, forstablydispersingorsolubilizingtheabove-describedcompounds insoluble in adeveloping solution, 
a nonionic compound represented by formula (I) having a hydrophilic site to be dispersed and stabilized with a hydro- 
phobic site interacting with these insoluble compounds must be contained. 

[0034] Fourthly, the concentration of salt must be low to prevent salting out and the reduction of a developing speed 
(the developing solution must be non-sillcate-based and the pH must be low as compared with conventionally used 
alkali developing solutions). . 
[0035] Fifthly, to contain a chelating agent to remove a divalent metal such as a Ca ion contained in water which is 
an unstabilizing factor at development processing. 

[0036] Of these, with respect to the first and second requisites, the characteristics of photosensitive layer components 
are also important factors. The photosensitive layer of a photopolymerizable lithographic printing plate is not restncted 
particularly, but until the present it is known that having lower photosensitive layer acid value than conventional acid 
value is thought to be important to obtain a synergistic effect with the developing solution according to the present 

invention. . . 

[0037] The present inventors have found that, by combining an alkali solution having relatively low pH with a nonionic 
surfactant having special structure, and adjusting the salt concentration in the developing solution, the dissolving speed 
of the unexposed domain of a photopotym rizable photosensitive layer increases and, contrary to this, the osmosis of 
the developing solution is controlled in the area crosslinked by polymerization of the exposed domain, thus the present 
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invention has been acxomplished. 

[0038] Therefore, a printing plate comprising an unexposed donnain having no printing staining and an exposed 
domain having high press life (i.e.. high printing durability) can be obtained stably according to the present invention. 

5 BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 

[0039] Fig. 1 is a schematic diagram of an apparatus for.measuring the osmotic speed of a developing solution. 
[0040] Fig, 2 is a graph for measuring the osmotic speed of a developing solution. 

[0041] Fig. 3 is a schematic diagram of a DRM coherent wave-measuring apparatus for measuring the dissolution 
to and swelling of a photosensitive layer. 

[0042] Fig. 4 is a graph for measuring the dissolution and swelling of a photosensitive layer. 
[0043] In these figures, the Numerals denote the following members, respectively. 



1. Support 
t5 2. Receding Layer 

3. Electrode 

4. Developing solution 

5. Photosensitive Layer 

6. Photosensitive Material 

20 

DETAILED DESCRIPTION OF THE INVENTION 

[0044] A developing solution for a photosensitive lithographic printing plate, a plate-making method and a photosen- 
sitive lithographic printing plate according to the present Invention are described in detail below. 
25 [0045] In the first place, developing behavior is described in detail below. 



Developing speed 

[0046] The developing speed used in the present invention is defined as follows: A lithographic printing plate pre- 
30 cursor obtained in Example 1 described later is immersed as it is without exposure in various kinds of developing 
solutions at 28*0. and the time until the photosensitive layer is removed and the support appears is measured. The 
developing speed to the film thickness of the photosensitive layer is calculated. The higher the developing speed, the 
greater and the better is the developing property. 

[0047] Developing speed of the unexposed domain = film thickness of photosensitive layer (^m)/development com- 
35 pleted time (s) 



Osmotic speed of developing solution 

[0048] The osmotic speed of a developing solution used In the present Invention is defined as follows: A lithographic 
40 printing plate precursor obtained in Example 1 described later is subjected to exposure, then immersed In various kinds 
of developing solutions at 28*»C, and the change of electrostatic capacity is measured. By measuring the time when 
the change of electrostatic capacity begins, the time required for the developing solution to osmose and come into 
contact with the support can be found (when the changing point does not appear clearly. It Is estimated by the time 
required for the electrostatic capacity to reach 100 nF). The osmotic speed of a developing solution in the direction of 
45 the photosensitive layer thickness is computed from the above-found time. The smaller the speed, the lower and the 
better is the osmotic property. An apparatus for measuring the osmotic speed of a developing solution and a graph for 
measuring are shown in Figs. 1 and 2 respectively. 

[0049] Osmotic speed of a developing solution in the exposed domain = photosensitive layer thickness (^m)/ttme 
when the change of electrostatic capacity begins (s) 
50 [0050] An apparatus for measuring the osmotic speed of a developing solution and a graph for measuring are shown 
in Figs. 1 and 2, respectively. 

Dissolution and swelling of photosensitive layer 

55 [0051] The dissolution and swelling of a photosensitive layer is defined as follows : A lithographic printing plate pre- 
cursor obtained in Example 1 described later is immersed as it is without exposure in various kinds of developing 
solutions at 30'C, and the dissolution behavior of the photosensitive layer is measured by a DRM coherent wave- 
measuring apparatus. When development behavior is non-swelling development starting from the surface of a photo- 
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sensitive lay r, the photosensitive layer thickness beconnes gradually thin to the developing time and a clear coherent 
wave corresponding to the thickness can be obtained. Contrary to this, in the case of swelling dissolution (or dissolution 
not depending upon film) , a clear coherent wave cannot be obtained, since the layer thickness changes according to 
the osnnosis of a developing solution. 

[0052] It is preferred that a clear coherent wave can be obtained, and evaluation is perfomned by the presence or 
absence of a coherent wave. 

[0053] A DRM coherent wave-measuring apparatus for measuring the dissolution and swelling of a photosensitive 
layer and a graph for measuring are shown in Figs. 3 and 4 respectively. 

[0054] The components of the developing solution according to the present invention are described in detail below. 

Nonionic compound represented by fomnula (I) 

[0055] 

A-W (') 



wherein A represents a hydrophobic organic group having 1 .5 or more of logP of A-H, and W represents a hydrophilic 
organic group having less than 1 .0 of logP of W-H. 
20 [0056] logP is generally used as a hydrophobic parameter as described in C. Hansch, A. Leo, Substituent Constants 
for Correlation Analysis in Chemistry and Biology, John Wiley & Sons. Inc. (1979), and is defined as the logarithm of 
equilibrium concentration ratio P computed from the ratio divided to each layer of two layer system of octanol/water of 
the objective molecules (A-H and W-H). 

[0057] Here each group of A and W In formula (I) is used as a specified characteristic, and logP value is computed 
25 from well-known data based on the method described in A.K. Ghose. et al., J. Comput. Chem., 9, 80 (1 988) as to A- 
H and A-W, i.e., these are the structures of organic groups A and W to each of which a hydrogen atom is bonded for 
convenience' sake. 

[0058] Specifically, organic groups A and W are different from each other in structure, and each represents a mono- 
valent organic residue which satisfies the above logP. More preferably, A and W, which may be the same or different, 

30 each represents a hydrogen atom, a halogen atom, a hydrocarbon group which may have a substituent and may 
contain an unsaturated bond, a heterocyclic group, a hydroxyl group, a substituted oxy group, a mercapto group, a 
substituted thio group, an amino group, a substituted amino group, a substituted carbonyl group, a cartDOxylate group, 
a sulfo group, a sulfonate group, a substituted sulfinyl group, a substituted sulfonyl group, a phosphono group, a sub- 
stituted phosphono group, a phosphonato group, a substituted phosphonato group, a cyano group, or a nitro group. 

35 [0059] As the above hydrocarbon group which may have a substituent and may contain an unsaturated bond, an 
alkyi group, a substituted alkyi group, an aryl group, a substituted aryl group, an alkenyl group, a substituted alkenyl 
group, an alkynyl group and a substituted alkynyl group can be exemplified. 

[0060] As the alkyi groups, a straight chain, branched or cyclic alkyi group having from 1 to 20 carbon atoms can be 
exemplified, and specific examples thereof include a methyl group, an ethyl group, a propyl group, a butyl group, a 

40 pentyl group, a hexyl group, a heptyl group, an octyl group, a nonyl group, a decyl group, a undecyl group, a dodecyl 
group, atridecyl group, a hexadecyl group, an octadecyl group, an eicosyl group, an isopropyl group, an isobutyl group, 
an s-butyl group, a t-butyl group, an isopentyl group, a neopentyl group, a 1 -methylbutyl group, an isohexyl group, a 
2-ethylhexyl group, a 2-methylhexyl group, a cyclohexyl group, a cyclopentyl group, and a 2-norbornyl group. Of these 
groups, a straight chain alkyi group having from 1 to 12 carbon atoms, a branched alkyi group having from 3 to 12 

45 carbon atoms, and a cyclic alkyi group having from 5 to 10 carbon atoms are more preferred. 

[0061] The substituted alkyi group is made by bonding a substituent with an alkylene group, and monovalent non- 
metallic atomic groups exclusive of a hydrogen atom are used as the subs tituents. Preferred examples of the substit- 
uents of the substituted alkyi group include a halogen atom (-F, -Br. -CI, -I) , a hydroxyl group, an alkoxyl group, an 
aryloxy group, a mercapto group, an alkylthio group, an arylthio group, an alkyldlthio group, an aryldithio group, an 

50 amino group, an N-alkylamino group, an N.N-dialkylamino group, an N-arylamino group, an N,N-diarylamino group, 
an N-alkyl-N-arylamino group, an acyloxy group, a cartaamoyloxy group, an N-alkylcarbamoyloxy group, an N-arylcar- 
bamoyloxy group, an N,N-dialkylcarbamoyloxy group, an N,N-diarylcarbamoyloxy group, an N-atkyl-N-arylcarbamoy- 
loxy group, an alkylsulfoxy group, an arylsulfoxy group, an acylthio group, an acylamino group, an N-alkylacylamtno 
group, an N-arylacylamino group, a ureido group, an N'-alkylureido group, an N'.N'-dialkylureido group, an N'-arylureido 

55 group, an N'.N'-diarylureido group, an N'-alkyl-N'-arylureido group, an N-alkylureido group, an N-arylureido group, an 
N'-alkyl-N-alkylureido group, an N'-alkyl-N-arylureido group, an N'.N'-dialkyl-N-alkytureldo group, an N',N'-dialkyl-N- 
arylureido group, an N'-aryl-N-alkylureido group, an N'-aryl-N-arylureido group, an N',N'-diaryl-N-alkylureido group, an 
N'.N'-diaryl-N-arylureido group, an N'-alkyl-N'-aryt-N-alkylureido group, an N'-alkyl-N'-aryl-N-arylureido group, an 
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alkoxycarbonytamino group, an aryloxycarbonylamino group, an N-alkyl-N-alkoxycarbonylamino group, an N-alkyl-N- 
aryloxycarbonylamino group, an N-aryl-N-aikoxycarbonylamino group, an N-aryl-N-aryloxycarbonytamino group, a 
f ormyl group, an acyl group, a carboxyl group and a conjugate base group of it (hereinafter referred to as a carboxylato 
group), an alkoxycarbonyl group, an aryloxycarbonyl group, a carbarhoyi group, an N-alkylcarbamoyI group, an N.N- 

5 dialkylcarbamoyl group, an N -a ry I carbamoyl group, an N.N-dlarylcarbamoyI group, an N -alky I- N-ary (carbamoyl group, 
an alkylsulflnyl group, an arylsulfinyl group, an alkylsulfonyl group, an arylsulfonyl group, a sulfo group (-SO3H) and a 
conjugate base group of it (hereinafter referred to as a sulfonate group), an alkoxysulfonyl group, an aryloxysutfonyl 
group, a sulfinamoyi group, an N-alkylsulfinamoyI group, an N,N-dialkylsulfinamoyl group, an N-arylsulfinamoyI group, 
an N,N-diarylsulfinamoyl group, an N-alkyl-N-arylsulfinamoyI group, a sulfamoyi group, an N-alkylsulfamoyI group, an 

10 N,N-dialkylsulfamoyl group, an N-arylsulfamoyI group, an N,N-dlarylsulfamoyl group, an N-alkyl-N-aryisulfamoyI group, 
an N-acylsulfamoyl group and a conjugate base group of it, an N-alkylsulfonylsulfamoyl group (-S02NHS02(alkyl)) 
and a conjugate base group of it, an N-arylsulfonylsulfamoyI group (-SOgNHSOglaMyl)) and a conjugate base group 
of it, an N-alkylsulfonylcarbamoyI group (-CONHSOglalkyI)) and a conjugate base group of it. an N-arylsulfonylcar- 
bamoyl group (-C0NHS02(allyl)) and a conjugate base group of it, an atkoxysllyl group (-Si (OalkyOa), an aryloxysllyl 

IS group (-Si(Oallyl)3), a hydroxysilyl group (-Si(OH)3) and a conjugate base group of it, a phosphono group (-PO3H2) 
and a conjugate base group of it (hereinafter referred to as a phosphonato group), a dialkylphosphono group (-PO3 
(alkyl)2), a diarylphosphono group (-P03(aryl)2), an alkylarylphosphono group (-P03(alkyl) (aryl)). a monoalkyi-- 
phosphono group (-P03H(aIkyi)) and a conjugate base group of it (hereinafter referred to as an alkylphosphonato 
group), a monoarylphosphono group (-P03H(aryl)) and a conjugate base group of it (hereinafter referred to as an 

20 arylphosphonato group), a phosphonooxy group (-OPO3H2) and a conjugate base group of it (hereinafter referred to 
as a phosphonatooxy group) . a dialkylphosphonooxy group (-OP03(alkyl)2), a diarylphosphonooxy group (-OPO3 
(aryOg), an alkylarylphosphonooxy group (-OPO3 (alkyi) (aryl)), a monoalkylphosphonooxy group (-OPOgHlalkyl)) and 
a conjugate base group of it (hereinafter referred to as an alkylphosphonatooxy group), a monoarylphosphonooxy 
group (-0P03H(aryl)) and a conjugate base group of it (hereinafter referred to as an arylphosphonatooxy group), a 

25 cyano group, a nitro group, an aryl group, an alkenyt group, and an alkynyl group. 

[0062] As the specific examples of the alkyl groups in the substituents of the substituted alkyI groups, the above- 
described alkyl groups can be exemplified. As the specific examples of the aryl groups in the substituents of the sub- 
stituted alkyl groups, a phenyl group, a biphenyl group, a naphthyl group, a tolyl group, a xylyl group, a mesityl group, 
a cumenyl group, a fluorophenyl group, a chlorophenyl group, a bromophenyl group, a chloronnethylphenyl group, a 

30 hydroxyphenyl group, a methoxyphenyl group, an ethoxyphenyl group, a phenoxyphenyl group, an acetoxyphenyl 
group, a benzoyloxypheny! group, a methylthiophenyl group, a phenylthiophenyl group, a methylaminophenyl group, 
a dimethylaminophenyl group, an acetylaminophenyl group, a carboxyphenyl group, a methoxycarbonylphenyl group, 
an ethoxycarbonytphenyl group, a phenoxycarbonylphenyl group, an N-phenylcarbamoylphenyl group, a phenyl group, 
a nitrophenyl group, a cyanophenyl group, a sulfophenyl group, a sulfonatophenyl group, a phosphonophenyl group 

35 and a phosphonatopheny! group can be exemplified. As the examples of the alkeny I groups in the substituents of the 
substituted alkyl groups, a vinyl group, a 1 -propenyl group, a 1 -butenyl group, a cinnamyl group, and a 2-chloro-1 -ethe- 
nyl group can be exemplified, and as the examples of the alkyny! groups in the substituents of the substituted alkyl 
groups, an ethynyl group, a 1-propynyl group, a 1-butynyl group, a trimethylsilylethynyl group and a phenylethynyl 
group can be exemplified. 

40 [0063] As in the acyl group (R^CO-) in the substituents of the substituted alkyl groups, a hydrogen atom and the 
above-described alkyl groups, aryl groups, alkenyl groups and alkynyl groups can be exemplified. On the other hand, 
as the alkylene group in the substituted alkyl group, the alkylene groups obtained by removing any one hydrogen atom 
on the above-described alkyl groups having from 1 to 20 carbon atoms to make divalent organic residues can be 
exemplified, preferably a straight chain alkylene group having from 1 to 12 carbon atoms, a branched alkylene group 

45 having from 3 to 12 carbon atoms, and a cyclic alkylene group having from 5 to 10 carbon atoms are exemplified. 
Specific examples of the preferred substituted alkyl groups include a chloromethyl group, a bromomethyl group, a 
2-chloroethyl group, a trifluoromethyl group, a methoxymethyl group, a methoxyethoxyethyl group, an allyloxymethyl 
group, a phenoxymethyl group, a methylthiomethyl group, atolylthiomethyl group, an ethylaminoethyl group, a diethyl- 
aminopropyl group, a morphotinopropyl group, an acetyloxymethyl group, a benzoyloxymethyl group, an N-cycIohex- 

50 ylcarbamoyloxyethyl group, an N-phenylcarbamoytoxyethyl group, an acetylaminoethyl group, an N-methylben- 
zoylaminopropyl group, a 2-oxoethyl group, a 2-oxopropyl group, a carboxypropyl group, a methoxycarbonylethyl 
group, a methoxycarbonylmethyl group, amethoxycarbonylbutyl group, an ethoxycarbonylmethyl group, abutoxycar- 
bonylmethyl group, an allytoxycarbonylmethyl group, abenzyloxycarbonylmethyl group, a methoxycarbonylphenylme- 
thyl group, a trichloromethylcarbonylmethyl group, an allyloxycarbonylbutyl group, a chlorophenoxycarbonylmethyl 

55 group, a carbamoylmethyl group, an N-methylcarbamoylethyl group, an N,N-diprGpy!carbamoyImethyl group, an 
N-(methoxyphenyl)carbamoyIethyl group, an N-methyl-N-(sulfophenyl) carbamoylmethyl group, a sulfopropyl group, 
a sulfobutyl group, a sulfonate butyl group, a sulfamoylbutyl group, an N-ethylsulfamoylmethyl group, an N,N-dipropyl- 
sulfamoylpropyl group, an N-tolylsu!famoylpropyl group, an N-methyl-N-(phosphonophenyl)suIfamoyloctyl group. 
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CHaCONHSOgCHaCHgCHgCHa- 



H2NS02-\ yCH2- 



^^^SOzNHSOzCHzCHzCHzCHz" . 





S02NS02-< .>-CH2- 



HS-CH2CH2CH2CH2- 



H0^^^^CH2- > 



30 a phosphonobutyl group, a phosphonatohexyl group, a diethylphosphonobutyl group, a diphenylphcsphonopropyl 
group, a methylphosphonobutyl group, a methylphosphonatobutyl group, a tolylphosphonohexyl group, a tolylphos- 
phonatohexyl group, a phosphonooxypropyl group, a phosphonatooxybutyl group, a benzyl group, a phenethyl group, 
an a-methylbenzyl group, a 1-methyl-1-phenytethyl group, a p-methy!benzyl group, a cinnannyl group, an ally! group, 
a 1-propenylmethyl group, a 2-butenyl group, a 2-nnethylallyl group, a 2-nnethylpropenylmethyl group, a 2-propynyl 
"35 group, a2"-butynylgroupranda3-butynylgroup. - - - - - 

[0064] As the ar/l groups, a condensed ring formed by 1 to 3 benzene rings and a condensed ring fomned by a 
benzene ring and a 5-membered unsaturated ring can be exemplified, and specific examples include a phenyl group, 
a naphthyl group, an anthryl group, a phenanthryl group, an indenyl group, an acenabutenyl group, and a fluorenyl 
group. Of these, a phenyl group and a naphthyl group are more preferred, 

40 [0065] The substituted aryl group is that obtained by bonding a substituent to an aryl group, and those having a 
monovalent non-metallic atomic groups exclusive of a hydrogen atom on the ring-forming carbon atoms of the above- 
described aryl groups as the substituent are used. As preferred examples of the substituents, the above-described 
alkyi groups, substituted alkyi groups, and those described above as the examples of the substituents in the substituted 
aikyi groups can be exemplified. Preferred specific examples of these substituted aryl groups include a biphenyl group, 

45 a tolyl group, a xylyl group, a mesityl group, a cumenyl group, a chlorophenyl group, a bromophenyl group, a f luoroph- 
enyl group, achloromethylphenylgroup, atrifluoromethylphenyl group,a hydroxyphenylgroup, amethoxyphenyl group, 
a methoxyethoxyphenyl group, an allyloxyphenyl group, a phenoxyphenyl group, a methylthiophenyl group, a tolylth- 
iophenyl group, a phenylthiophenyl group, an ethylaminophenyt group, a diethylaminophenyl group, a morpholinophe- 
nyl group, an acetyloxyphenyl group, a benzoyloxyphenyl group, an N-cyclohexylcarbamoyloxyphenyl group, an N- 

50 phenylcarbamoyioxyphenyl group, an acetytaminophenyl group, an N-methylbenzoylaminophenyl group, a carboxy- 
phenyl group, a methoxycarbonylphenyl group, an allyloxycarbonylphenyl group, a chlorophenoxycarbonylphenyl 
group, a carbamoylphenyl group, an N-methylcarbamoylphenyl group, an N,N-dipropyIcarbamoylphenyI group, an 
N-(methoxyphenyl)carbamoylphenyl group, an N-methyl-N-(sulfophenyl) carbamoylphenyl group, a sulfophenyl group, 
a sulfonatophenyl group, a sulfamoylphenyl group, an N-ethylsulfamoylphenyl group, an N,N-dipropyIsulfamoylphenyl 

55 group, an N-tolylsulfamoylphenyl group, an N-methyl-N-(phosphonophenyl)sulfamoylphenyl group, a phosphonophe- 
nyl group, a phosphonatophenyl group, a diethylphosphonophenyl group, a diphenylphosphonophenyl group, a meth- 
ylphosphonophenyl group, a methylphosphonatophenyl group, a tolylphosphonophenyl group, a tolylphosphonatophe- 
nyl group, an allyl group, a 1 -propenylmethyl group, a 2-butenyl group, a 2-methylallyIphenyl group, a 2-methylprope- 
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nylphenyl group, a 2-propynylphenyl group, a 2-butynylphenyl group, and a 3-butynylphenyl group. 
[0066] As the examples of the alkenyl groups, the groups described above can be used. The substituted alkeny! 
group is that in which a substituent is bonded to the alkenyl group by replacing with the hydrogen atonn in the alkenyl 
group, and as the substituents of the substituted alkenyl group, the substituents ex mplified above in the substituted 
alkyi group can be used. As the alkenyl group, the above-described alkenyl groups can be used. As the prefen-ed 
examples of the substituted alkenyl groups, the following compounds can be exemplified. 

CH302CCH2CH=CHCH2- 



CO2CH3 
CH3C=CH-CHz- 



H02CCH2CH=CHCH2- 




H0-< >-CH = CH-CH2- 



CH2=CH-CH=CH-CH2- : 
CI-CH2CH=CHCH2- , 

CI 



CH3GGH = CHCH2^ . X = CH-CH2- 



Cl CI 



HS-CH2CH=CHCH2- 



[0067] As the examples of the alkynyl groups , the groups described above can be used. The substituted alkynyl 
group is that in which a substituent is bonded to the alkynyl group by replacing with the hydrogen atom in the alkynyl 
group, and as the substituents of the substituted alkynyl group, the substituents exemplified above in the substituted 
45 alkyI group can be used. As the alkynyl group, the above-described alkynyl groups can be used. 

[0068] The heterocyclic group is a monovalent group (a substituted heterocyclic group) obtained by removing one 
hydrogen atom from a heterocyclic ring, further removing one hydrogen atom from this monovalent group, and bonding 
the substituent in the above-described substituted alkyI group thereto. The preferred examples of the heterocyclic 
groups are shown below. 



50 
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[0069] As Ihe substituted oxy groups (R^O-), those in which represents a monovalent non-metallic atomic group 
exclusive of H hydrogen atom can be used. The preferred examples of the substituted oxy groups include an atkoxyl 
group, an aryloxy group, an acyloxy group, a carbamoyloxy group, an N-alkylcarbamoyloxy group, an N-arylcarbamoy- 
loxy group, an N.N-dialkylcarbamoyloxy group, an N.N-diarylcarbamoyloxy group, an N-alkyl-N-arylcarbamoyloxy 
group, an alkyisulfoxy group, an arylsulfoxy group, a phosphonooxy group, and a phosphonatooxy group. As the aikyi 
group and the aryl group in these substituted oxy groups, the above-described alkyl groups, substituted alkyi groups, 

25 aryl groups and substituted aryl groups can be exemplified. As in the acyl group (R^CO-) in the acyloxy groups, the 
above-described alkyl groups, substituted alkyl groups, aryl groups, and substituted aryl groups can be exemplified. 
Of the above substituted oxy groups, an alkoxyl group, an aryloxy group, an acyloxy group, and an arylsulfoxy group 
are more preferred. The specific examples of the preferred substituted oxy groups include a methoxy group, an ethoxy 
group, a propyloxy group, an isopropyloxy group, a butyloxy group, a pentyloxy group, a hexyloxy group, a dodecyloxy 

30 group, a benzyloxy group, an allyloxy group, a phenethyloxy group, a carboxyethyloxy group, a methoxycarbonylethy- 
loxy group, an ethoxycarbonylethyloxy group, a methoxyethoxy group, a phenoxyethoxy group, a methoxyethoxyethoxy 
group, an ethoxyethoxyethoxy group, a morpholinoethoxy group, a morpholinopropyloxy group, an allyloxyethox- 
yethoxy group, a phenoxy group, a toiyloxy group, a xylyloxy group, a mesityloxy group, a cumenyloxy group, a meth- 
oxyphenyloxy group, an ethoxyphenyloxy group, a chlorophenyloxy group, a bromophenyloxy group, an acetyloxy 

35 group, a benzoyloxy group,-a naphthyloxy group, aphenylsulfonyloxy group, a phosphonooxy group, and a phospho- 
natooxy group. 

[0070] As the substituted thio groups (R^S-), those in which R^ represents a monovalent non-metatlic atomic group 
exclusive of a hydrogen atom can be used. The preferred examples of the substituted thio groups include an alkytthio 
group, an arylthio group, an alkyldithio group, an aryldithio group and an acylthio group. As the alkyl group and the 

40 aryl group in these substituted thio groups, the above-described alkyl groups, substituted alkyl groups, aryl groups, 
and substituted aryl groups can be exemplified. R6 in the acyl group (R6CO-) in the acylthio groups is the same as 
described above. Of the above-described substituted thio groups, an alkylthio group and an arylthio group are more 
preferred. The specific examples of the preferred substituted thio groups include a methylthio group, an ethytthio group, 
a phenylthio group, an ethoxyethylthio group, acarboxyethylthio group, and a methoxycarbonylthio group. 

45 [0071] As the substituted amino groups (R8NH-, (R^) (R^O)N-), those in which R^, R9 and R^o each represents a 
monovalent non-metallic atomic group exclusive of a hydrogen atom can be used. The preferred examples of the 
substituted amino groups include an N-alkylamino group, an N,N-dialkylamino group, an N-arylamino group, an N,N- 




so lureido group, _ 

group, an N'-alkyl-N-arylureido group, an N',N'-dialkyl-N-alkylureido group, an N'.N'-dialkyl-N-aryluretdo group, an N - 
aryl-N-alkylureido group, an N'-aryl-N-arylureido group, an N',N'-diaryl-N-alkylureido group, an N',N'-diaryl-N-arylurei- 
do group, an N'-alkyl-N'-aryl-N-alkylureido group, an N'-alkyl-N'-aryl-N-arylureido group, an alkoxycarbonylamino 
group, an aryloxycarbonylamino group, an N-alkyl-N-alkoxycarbonylamino group, an N-alkyl-N-aryloxycarbonylamino 
55 group! an N-aryl-N-alkoxycarbonylamino group, and an N-aryl-N -aryloxycarbonylamino group. As the alkyl group and 
the aryl group in these substituted amino groups, the above-described alkyl groups, substituted alkyl groups, aryl 
groups, and substituted aryl groups can be exemplified. R6 in the acyl group (R6CO-) in the above acylamino group, 
N-alkylacylamino group and N-arylacylamino group has the same meaning as described above. Of the above-described 
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substituted amino groups, an N-a!kylamino group, an N.N-dialkylamino group, an N-arylamino group, and an acylamino 
are more preferred. The specific examples of the preferred substituted amino groups include a methylamino group, an 
ethylamino group, a diethylamino group, a morpholino group, a piperidino group, a pyrrolidino group, a phenylamino 
group, a benzoylamino group, and an acetylamino group. 

5 [0072] As the substituted carbonyl groups (R"CO-), those in which R"*^ represents a monovalent non-metallic atomic 
group can be used. The preferred examples of the substituted carbonyl groups include a formyl group, an acyl group, 
a carboxyl group/an alkoxycarbonyl group, an a ryloxy carbonyl group, a carbamoyl group, an N-alkylcarbamoyl group, 
an N.N-dialkylcarbamoyl group, an N-arylcarbamoyI group, an N,N-diarylcarbamoyl group, and an N-alkyl-N-arylcar- 
bamoyl group. As the alky! group and the aryl group in these substituted carbonyl groups, the above-described alkyi 

10 groups, substituted alkyI groups, aryl groups, and substituted aryl groups can be exemplified. Of the above-described 
substituted carbonyl groups, a fomnyl group, an acyl group, a carboxyl group, an alkoxycarbonyl group, an aryloxycar- 
bonyl group, a carbamoyl group, an N-alkylcarbamoyl group, an N,N-dialkyIcarbamoyl group, and an N-arylcarbamoyl 
group are more preferred, and a formyi group, an acyl group, an alkoxycarbonyl group, and an aryloxycarbonyl group 
are still more preferred. The specific examples of the preferred substituted carbonyl groups include a fomnyl group, an 

15 acetyl group, a benzoyl group, a carboxyl group, a methoxycarbonyl group, an allyloxycarbonyl group, an N-methyl- 
carbamoyl group, an N-phenylcarbamoyI group, an N,N-diethylcarbamoyl group, and a morpholinocarbonyl group. 
[0073] As the substituted sulfinyl groups (Ri^sO-), those in which R^s represents a monovalent non-metallic atomic 
group can be used. The prefen-ed examples of the substituted sulfinyl groups include an alkylsulfinyl group, an aryl- 
sulfinyl group, a sulfinamoyi group, an N-alkylsulfinamoyI group, an N,N-dialkylsulfinamoyl group, an N-arylsuifinamoyI 

20 group, an N,N-diarylsulfinamoyl group, and an N-alkyl-N-arylsulfinamoyI group. As the alkyl group and the aryl group 
in these substituted sulfinyl groups, the above-described alkyl groups, substituted alkyl groups, aryl groups, and sub- 
stituted aryl groups can be exemplified. Of the above-described substituted sulfinyl groups, an alkylsulfinyl group and 
an arylsulf inyl group are more preferred. The specific examples of the substituted sulfinyl groups include a hexylsulfinyl 
group, a benzylsulf inyl group, and a tolylsulfinyl group. 

25 [0074] As the substituted sulfonyl groups (R^^sOg-), those in which R13 represents a monovalent non-metallic atomic 
group can be used. The preferred examples of the substituted sulfonyl groups include an alkylsulfonyl group and an 
arylsulfonyl group. As the alkyl group and the aryl group in these substituted sulfonyl groups, the above-described alkyl 
groups, substituted alkyl groups, aryl groups, and substituted aryl groups can be exemplified. The specific examples 
of the substituted sulfonyl groups include a butylsulfonyl group and a chlorophenylsulfonyl group. 

30 [0075] The sulfonate group (-SO3-) means a conjugate base anion group of a sulfo group (-SO3H) as described 
above and. in general, they are preferably used with a counter cation. As such a counter cation, generally used various 
oniums (e.g., ammoniums, sulfoniums, phosphoniums, iodoniums. aziniums) and metal ions {e.g., Na+, K+, Ca2+, Zn2+) 
can be exemplified. 

[0076] The carboxylato group (-002-) means a conjugate base anion group of a carboxyl group (CO2H) as described 
35 above and, in general, they are preferably used with a counter cation. As such a counter cation, generally used various 
oniums (e.g., ammoniums, sulfoniums. phosphoniums, iodoniums, aziniums) and metal ions (e.g., Na+, K+, Ca2+, Zn2+) 
can be exemplified. 

[0077] The substituted phosphono group means a group obtained by substituting one or two hydroxyl group(s) on a 
phosphono group with other organic 0x0 group (s), and the preferred examples include the above-described dialkyl- 
40 phosphono group, diarylphosphono group, alkylarylphosphono group, monoalkylphosphono group and monoaryl- 
phosphono group. Of these groups, the dialkylphosphono group and the diarylphosphono group are preferred. The 
specific examples of these substituted phosphono groups include a diethylphosphono group, a dibutylphosphono 
group, and a diphenylphosphono group. 

[0078] The phosphonato group (-PO32-, -POaH') means a conjugate base anion group of a phosphono group 
45 (-PO3H2) resulting from primary acid dissociation or secondary acid dissociation as described above. In general, they 
are preferably used with a counter cation. As such a counter cation, generally used various oniums (e.g., ammoniums, 
sulfoniums. phosphoniums, iodoniums, aziniums) and metal ions (e.g., Na+, K^, Ca2+, Zn2+) can be exemplified. 
[0079] The substituted phosphonato group is, of the above-described substituted phosphono groups, a conjugate 
base anion group of a group obtained by substituting one hydroxyl group with an organic 0x0 group, and specific 
50 examples include the conjugate base groups of the above-described monoalkylphosphono group (-P03H(alkyl)) and 
a monoarylphosphono group {-P03H(aryl)). In general, they are preferably used with a counter cation. As such a 
counter cation, generally used various oniums (e.g., ammoniums, sulfoniums, phosphoniums. iodoniums, aziniums) 
and metal ions (e.g.. Na+, K+. Ca2+. Zn2+) can be exemplified. 

[0080] In the above formula (I). A more preferably represents an organic group containing an aromatic group, and 
55 W preferably represents a nonionic organic group containing a polyoxyalkylene group. 
[0081] The specific examples of A-H and W-H are shown below. 
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Examples of A-H 
[0082] 
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(g) Slraighl chain or branched CpHgn+g (^n integer of n^4) 

logP = 2.09 (in the case of butane) 
(D Straight chain or branched CnH2n (an integer of n^4) 
l5- Straight chain or branched CnH2n.2 (^^ integer of n^4) 

[0083] The above-described substituent on the hydrocarbon group may be substituted with the hydrogen atoms of 
the above structural formulae® to ®. 

Examples of W-H 

[0084] 



logP 

(an integer of n^l) 



(D H0-fcHCH20-);;-H (-0.30(n=1),0.70(n=5)) 

(an integer of n^l) 



® HO-(-CH2CH20)^j (-CHCH20-]^H 

CH3 

(integers of n^l, m>l) 
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(§) HS-f CH2CH2O) — H 

" (an integer of n^l) 



(D HO-(CH2CH2CH20)-^H 

(an integer of n^l) 



(D HO^CHaCHsNj^H 

(an integer of n>l) 



(an integer of n>l) 



(D or-f CH2CH)^aj 

OH (an integer of n>l) 



(D a-fcHsCHj-^oj 
^0 NH2 



(an integer of n^l) 



^ ^ (an integer of n>l) 



17 



BNSDOCID: <EP 1 172e99A1J_> 



EP1 172 699 A1 



10 



15 



20 



30 



35 



@ a— ("CH2CHj-;7--cj 
CONH2 



(an integer of n>l) 
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CH2OH (an integer of n>l) 



a and co each represents -OH, -H, -SH or -NH2 



© a-(-CH2CH)^w 

25 CH2NH2 

(an integer of n^l) 



@ a-(-CH2CH)^a; 

' ^OH 



(an integer of n^l) 



[0085] The above-described substituent on the hydrocariDon group may be substituted with the hydrogen atoms of 
40 the above structural formulae® to@- 

[0086] The examples of the nonlonic compounds represented by formula (I) are shown below. 
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Examples of the Compounds Represented by Formula (i) 
[0087] 
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Examples of the Compounds Represent d by Formula (I) 
[0088] 
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Y-10 _ _ ^OV-H 

O ^ '15 



(n)C6H,3NHCO 
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Examples of the Compounds Repres nted by Formula (I) 
[0089] 

5 



A-W 




55 

[0090] The nonionic compound represented by fomnula (I) is nnore preferably represented by the following formula 
(l-A) or (l-B) : 
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O (CH2CH2O) n(CH2CH (CH3)0)^H 



(I -A) 



5 



10 



R2 




0(CH2CH20)n(CH2CH(CH3)0)^H 



(I-B) 



15 wherein and R2 each represents H or an alkyl group having from 1 to 1 00 carbon atoms, and n and m each represents 
an integer of from 0 to 100. 

[0091] The examples of the compounds represented by formula (I -A) include polyoxyethylene phenyl ether, polyox- 

yethylene methylphenyl ether, polyoxyethylene octylphenyl ether, and polyoxyethylene nonylphenyl ether. 

[0092] The examples of the compounds represented by formula (l-B) include polyoxyethylene naphthy! ether, poly- 

20 oxyethylene methylnaphthyl ether, polyoxyethylene octylnaphthyl ether, and polyoxyethylene nonylnaphthyl ether. 
[0093] In the compound represented by fonnula (l-A) or (l-B), the number of the repeating unit of polyoxyethylen 
chain is preferably from 3 to 50, more preferably from 5 to 30. and the number of the repeating unit of polyoxypropylene 
chain is preferably from 0 to 1 0, more preferably from 0 to 5. The polyoxyethylene moiety and polyoxypropylene moiety 
may be a random copolymer or a block copolymer. 

25 [0094] The nonionic aromatic ether-based activator represented by formula (I-A) or (l-B) may be used alone or in 
combination of two or more. 

[0095] Similarly to the polyoxyalkylene ethers represented by formula (l-A) or (I-B), the nonionic compound having 
a polyoxyalkylene ether group (i.e., a nonionic surfactant) represented by the following fonmula (l-C) may be used In 
the developing solution for use in the present invention as the prefen^ed nonionic compound represented by formula (!). 
30 [0096] As the surfactant having a polyoxyalkylene ether group, the compound represented by the following formula 
(l-C) is preferably used: 



wherein R"" represents an alkyl group having from 3 to 15 carbon atoms which may have a substituent, an aromatic 
hydrocarbon group having from 6 to 15 carbon atoms which may have a substituent, or a heterocyclic aromatic group 
having from 4 to 15 carbon atoms which may have a substituent (as the substituents, an alkyl group having from 1 to 
20 carbon atoms, a halogen atom, e.g., Br, CI and I, an aromatic hydrocartion group having from 6 to 15 carbon atoms, 

40 an aralkyi group having from 7 to 17 carbon atoms, an alkoxyl group having from 1 to 20 carbon atoms, an alkoxycar- 
bonyl group having from 2 to 20 carbon atoms, and an acyl group having from 2 to 1 5 carbon atoms can be exemplified); 
R2 represents an alkylene group having from 1 to 1 00 carbon atoms which may have a substituent (as the substituents, 
an alkyl group having from 1 to 20 carbon atoms and an aromatic hydrocarbon group having from 6 to 1 5 carbon atoms 
can be exemplified) ; and h represents an integer of from 1 to 100. 

45 [0097] The (R^-O)^ moiety in formula (1) may be two or three groups within the above range. Specifically, random or 
block copolymers of a combination of an ethyleneoxy group and a propyleneoxy group, a combination of an ethyleneoxy 
group and an tsopropyloxy group, a combination of an ethyleneoxy group and a butyleneoxy group, and a combination 
of an ethyleneoxy group and an isobutylene group can be exemplified. 

[0098] By containing the nonionic surfactant having a polyoxyalkylene ether group in the developing solution for use 
50 in the present invention, the dissolution of the photosensitive layer in an unexposed domain is accelerated and the 
osmosis property of the developing solution to an exposed domain is reduced. 

[0099] The effective addition amount of the nonionic compound represented by formula (I) is from 1 to 30 wt%, 
preferably from 1 to 20 wt%, more preferably from 2 to 20 wt%, and most preferably from 2 to 1 0 wt%, in the developing 
solution. 

55 [0100] If the addition amount is too small, developing property and the solubility of the components of a photosensitive 
layer are reduced, while when it is too much, the press life (i.e., the printing durability) of a printing plate is deteriorated. 



R^-0-(R^-0)nH 



(l-C) 



35 
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Chelating agent 

[01 01 ] The developing solution according to the present invention nnay contain a chelating agent. Examples of chelat- 
ing agents include polyphosphate, (e.g., NaaPaOy, NagPaOa, NaaPaOg, Na204P{Na03P) POgNaa. Calgon (sodium 

5 polymetaphosphate)); aminopolycarboxylic acids, (e.g., ethylenediaminetetraacetic acid, potassium salt of it, sodium 
salt of it; diethylenetriaminepentaacetic acid, potassium salt of it, sodium salt of it; triethylenetetraminehexaacetic acid, 
potassium salt of it, sodium salt of it; hydroxyethyl ethylenediaminetriacetic acid, potassium salt of It, sodium salt of it; 
nitrilotriacetic acid, potassium salt of it. sodium salt of it; 1,2-diaminocyclohexanetetraacetic acid, potassium salt of it, 
sodium salt of it; 1 ,3-diamino-2-propanoltetraacetic acid, potassium salt of it, sodium salt of it) ; organic phosphonic 

10 acids, (e.g., 2-phosphonobutane-1 ,2,4-tricarboxylic acid, potassium salt of it, sodium salt of it; 2-phosphonobutanone- 
2,3,4-tricarboxylic acid, potassium salt of it, sodium salt of it; 1-phosphonoethane-1 ,2,2-tricarboxylic acid, potassium 
salt of it, sodium salt of it; 1-hydroxyethane-1 ,1-diphosphonic acid, potassium salt of it, sodium salt of .it; aminotri 
(methylenephosphonic acid), potassium salt of it, sodium salt of it). The optimal amount of these chelating agents is 
various according to the hardness of the hard water to be used and the use amount of the water, but generally the 

15 amount is from 0.01 to 5 wt%, preferably from 0.01 to 0.5 wt%, in the working developing solution. 

Alkali agent 

[01 02] The developing solution for use in the present invention is an alkaline aqueous solution containing the nonionic 
20 compound represented by formula (!) . As the alkali agents to be added, inorganic alkali agents, e.g., sodium tertiary 
phosphate, potassium tertiary phosphate, ammonium tertiary phosphate, sodium carbonate, potassium carbonate, 
ammonium carbonate, sodium hydrogencarbonate, potassium hydrogencarbonate, ammonium hydrogencarbonate, 
sodium borate, potassium borate, ammonium borate, sodium hydroxide, potassium hydroxide, ammonium hydroxide, 
and lithium hydroxide, and in addition, an organic alkali agent, e.g., monomethylamine, dimethylamine, trimethylamine, 
25 monoethylamine, diethylamine, triethylamine, monoisopropylamine, diisopropylamine, triisopropylamine, n- 
butylamine, monoethanolamine, diethanolamine, triethanolamine, monoisopropanolamine, diisopropanolamine, eth- 
yleneimine, ethylenediamine, pyridine, and tetramethylammonium hydroxide can be used for the purpose of delicately 
adjusting alkali concentration and assisting dissolution of a photosensitive layer. 
[01 03] These alkali agents may be used alone or two or more in combination. 

30 

Surfactant 

[0104] In addition to the above nonionic compound represented by fomnula (I), various surfactants may be added to 
the developing solution for use in the present invention, as shown below. 

35~ [0105] The examples df other surfactants-which can be used-in the present invent! 

such as polyoxyethylene alkyi ethers, e.g.. polyoxyethylene lauryl ether, polyoxyethylene cetyl ether, and polyoxyeth- 
ylene stearyl ether, polyoxyethylene alkylaryl ethers, e.g., polyoxyethylene octylphenyl ether and polyoxyethylene no- 
nylphenyl ether, polyoxyethylene alkyI esters, e.g., polyoxyethylene stearate, sorbitan alkyI esters, e.g., sorbitan mon- 
olaurate. sorbitan monostearate, sorbitan distearate, sorbitan monooleate. sorbitan sesquistearate, and sorbitan tri- 

40 oleate, andmonoglyceridealkyi esters, e.g., glycerol monostearate and glycerol monooleate; anionic surfactants such 
as alkylbenzenesulfonates, e.g., sodium dodecylbenzenesulfonate. alkylnaphthalenesulfonates, e.g., sodium butyl- 
naphthalenesulfonate, sodium pentylnaphthalenesulfonate. sodium hexylnaphthalenesulfonate, and sodium octyl- 
naphthalenesulfonate, alkylsulfates, e.g.. sodiumlauryl sulfate, alkylsulfonates, e.g., sodium dodecylsulfonate, and sui- 
fosuccinates. e.g., sodium dilaurylsulfosuccinate; and am pholytic surfactants such as alkyI betaines, e.g., lauryl betaine 

45 and stearyl betaine. and aminoacids. Of these, particularly preferred surfactants are anionic surfactants such as alkyl- 
naphthalenesulfonates. 

[0106] These surfactants can be used alone or in combination. The content of these surfactants in a developing 
solution is preferably from 0.1 to 20 wt% calculated in terms of effective components. 

50 Other components 

[0107] In addition to the above-described components, if necessary, various components can be added to the de- 
veloping solution for use in the present invention. For example, organic carboxylic acids, e.g., benzoic acid, phthalic 
acid, p-ethylbenzoic acid, p-n-propylbenzoic acid, p-isopropylbenzoic acid, p-n-butylbenzoic acid, p-t-butylbenzoic ac- 
55 id. p-2-hydroxyethylbenzoic acid, decanoic acid, salicylic acid and 3-hydroxy-2-naphthoic acid; organic solvents, e.g., 
isopropyl alcohol, benzyl alcohol, ethyl cellosolve, butyl cellosolve, phenyl cellosolve, propylene glycol, and diacetone 
alcohol; in addition, chelating agents, reducing agents, dyes, pigments, water softeners and antiseptics can be used. 
[0108] In view of the processing stability, it is preferred that carbonic acid or carbonate be added to the developing 
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solution for use in the present invention. In general, the developing agent is neutralized with carbonic acid gas in the 
air and comes to be fatigued, but It is thought that the addition of carbonic acid or carbonate to the developing solution 
In advance Is effective to prevent the fatigue due to carbonic acid gas from occurring by chemical equilibrium. 
[0109] Further, when the printing plate of the present invention is development processed with an automatic proc- 
5 essor, since the developing solution becomes fatigued with the proc ssing amount, the processing ability may be 
restored with a replenisher or a fresh developing solution. 
[01 1 0] The properties of the developing solution are described below. 

eh 

10 

[0111] The developing solution according to the present invention Is an alkaline aqueous solution having a pH value 
of 12.5, preferably from 10.0 to 12.5, more preferably from 11.0 to 12.5, and particularly preferably from 11.0 to 12.0, 
in view of the developing speed. 

[0112] If the pH value is lower than the above range, image is difficult to be fonned, while if it exceeds the above 
15 range, over-devetopment may occur or the exposed domain may be damaged severely due to development. 

Electrical conductance 

[0113] The electrical conductance of the developing solution according to the present invention is 30 mS/cm or less, 
so preferably from 3 to 30 mS/cm, more preferably from 3 to 20 mS/cm, still more preferably from 3 to 15 mS/cm, and 
especially preferably from 5 to 15 mS/cm, in view of the developing speed. 

[0114] If the electrical conductance exceeds the above range, since the concentration of the saltbecomes high, the 
dissolution speed of a photosensitive layer becomes extremely slow, as a result, the residual film is liable to occur in 
the unexposed domain. 

25 

Foaming 

[0115] A developing solution (30 ml) is put in a transparent glass bottle having an inner dianrieter of 3 cm and a 
capacity of 1 00 ml and the bottle is shaken up and down at 25**C at a rate of three times a second for one minute, and 
30 then the bottle is allowed to stand and the time until the foams disappear (time of defoaming) is measured. The smaller 
the time, the lower is foaming (defoaming property is high). 

[0116] The developing solution according to the present invention is preferably low in foaming, time of defoaming is 
5 minutes or less, and the development processing step is not interfered with by foaming at development processing. 

35 Color " ' * " 



[0117] The developing solution according to the present Invention is coloriess, preferably colored slightly in a degree 
of capable of obtaining visibility for the purpose of preventing mistaking the developing solution for water. 

40 Viscosity 

[0118] The viscosity of the developing solution according to the present invention is preferably from 1.0 to 10.0 cp 
at 25''C in a diluted state with water, thereby the development processing progresses smooth. 

45 Photosensitive lithographic printing plate 

[0119] The photosensitive lithographic printing plate for use in the present invention is described below. 

Photosensitive layer 

50 

[0120] The photosensitive layer of the photosensitive lithographic printing plate precursor according to the present 
invention is described in the first place. 

[0121] The photosensitive layer of the photosensitive lithographic printing plate according to the present invention 
is not particulariy restricted but it is preferably a negative type photopolymerizable photosensitive layer capable of laser 
55 imaging. 

[0122] The main components of a photopolymerizable photosensitive layer comprises: 
a) a compound having an addition polymerizable ethylenically unsaturated double bond, 
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b) a high polymer which is soluble or swellable in an alkaline aqueous solution (a high polynner binder), 

c) a photopolynnerization initiator. 

Various compounds, e.g., a colorant, a plasticizer. a themnal polymerization inhibitor, are used, if necessary. 

5 [0123] The compound having an ethylenically unsaturated double bond is a compound having an ethylenically un- 
saturated double bond which undergoes addition polymerization, crosslinking and curing by the function of a photopo- 
lymerization initiator when the photopolymerizable photosensitive composition is irradiated with actinic radiation. 
[0124] The compound having an addition polymerizable ethylenically unsaturated double bond can be arbitrarily 
selected from among the compounds having at least one, preferably two or more, ethylenically unsaturated double 

10 bonds at tenninals. 

[0125] Such compounds have, for example, the chemical form of a monomer, a prepolymer, i.e., a dimer. a trimer, 
and an oligomer or a mixture and a copolymer of them. 

[0126] As examples of monomers and copolymers of them, esters of unsaturated carboxylic acids (e.g., acrylic acid, 
methacrylic acid, itaconic acid, crotonic acid, isocrotonic acid, maleic acid, etc.), and aliphatic polyhydric alcohol com- 

'5 pounds, and amides of unsaturated carboxylic acids and aliphatic polyhydric amine compounds are exemplified. 

[0127] Specific examples of ester monomers of aliphatic polyhydric alcohol compounds and unsaturated carboxylic 
acids include, as acrylates, ethylene glycol diacrylate, triethylene glycol diacrylate, 1 ,3-butanediol diacrylate, tetram- 
cnytcnc glycol diacrylate, propylene glycol diacrylate, neopentyl glycol diacrylate, trimethylotpropane triacrylate, tri- 
mclh/lo'propane Iri(acrytoyloxypropyl) ether, trimethylolethane triacrylate, hexanediol diacrylate, 1 ,4-cyclohexanediol 

ro dirtCf yUicv letiaethylene glycol diacrylate, pentaerythritol diacrylate, pentaerythritol triacrylate, pentaerythritol tetraacr- 
ylatc diDcntrtcrythritol diacrylate, dipentaerythritol pentaacrylate, di pentaerythritol hexaacrytate, sorbitol triacrylate, 
scrbitot iciraacrylate, sorbitol pentaacrylate, sorbitol hexaacrytate, tri(acryloyloxyethyl) isocyanurate, polyester aery late 
oligomer, etc 

[0128] As mclhacrylates, examples include tetramethylene glycol dimethacrylate. triethylene glycol dimethacrylate, 
25 neopentyl glycol dimethacrylate, trimethylolpropane trimeth aery late, trimethylolethane trimethacrylate, ethylene glycol 
dimethacrylate. 1 ,3-butanediol dimethacrylate, hexanediol dimethacrylate, pentaerythritol dimethacrylate, pentaeryth- 
ritol trimethacrylate, pentaerythritoltetramethacrylatei, dipentaerythritol dimethacrylate, dipentaerythritol hexamethacr- 
ylate. dipentaerythritol pentamethacrylate, sorbitol trimethacrylate, sorbitol tetramethacry late. bis[p-(3-methacryloxy- 
2-hydroxypropoxy)phenyl]dimethylmethane, bis[p-(methacrytoxyethoxy)phenyl]dimethylmethane. etc. 
30 [0129] As itaconates, examples include ethylene glycol diitaconate, propylene glycol diitaconate, 1 ,3-butanediol di- 
itaconate, 1 ,4-butanediol diitaconate, tetramethylene glycol diitaconate, pentaerythritol diitaconate, sorbitol tetraitaco- 
nate, etc. 

[0130] As crotonates, examples include ethylene glycol dicrotonate, tetramethylene glycol dicrotonate, pentaeryth- 
ritol dicrotonate, sorbitol tetradicrotonate, etc. 
35 [0131] As isocrotonates, examples include ethylene glycol diisocrotonate, pentaerythritol diisocrotonate, sorbitol 
tetraisocrotonate, etc. 

[0132] As maleates, examples include ethylene glycol dimaleate. triethylene glycol dimaleate, pentaerythritol di- 
maleate, sorbitol tetramaleate, etc. 

[0133] Further, the mixtures of the above-described ester monomers can also be exemplified. 
40 [0134] Further, specific examples of amide monomers of aliphatic polyhydric amine compounds and unsaturated 
carboxylic acids include methylenebis-acrylamide, methylene-bis-methacrylamide, 1 ,6-hexamethylenebis-acrylamide, 
1 ,6-hexamethylenebis-methacrylamide, diethylenetriaminetris-acrylamide, xylylenebis-acrylamide, xylytenebis-meth- 
acrylamide. etc. 

[0135] As other example, as is disclosed in JP-B-48-41708 (the term "JP-B" as used herein means an "examined 
45 Japanese patent publication"), a vinyl urethane compound having two or more polymerizable vinyl groups in one mol- 
ecule can be exemplified, which Is obtained by the addition of a vinyl monomer having a hydroxyl group represented 
by the following formula (A) to a polyisocyanate compound having two or more isocyanate groups in one molecule can 
be exemplified. 

CH2=C(R3)COOCH2CH(R4)0H (A) 
wherein R3 and R4 each represents H or CH3. 

[0136] As other examples, urethane acrylates as disclosed in JP-A-51-37193 and JP-B-2-32293, polyfu notional acr- 
55 yiates and methacrylates, such as polyester acrylates, and epoxy acrylates obtained by reacting epoxy resins with 
(meth)acrylic acids as disclosed in JP-A-48-641 83, JP-B-49-43191 and JP-B-52-30490 can be exemplified. Moreover, 
photo-curable monomers and oligomers introduced into Bulletin of Nihon Setchaku Kyokai , Vol. 20, No. 7, pp. 300-308 
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(1984) can be used as well. The use amount of these ethylenically unsaturated compounds is generally from 5 to 80 
wt%. preferably from 5 to 70 wt%. more preferably from 10 to 70 wt%, and most preferably from 30 to 50 wt%, based 
on the total components (hereinafter, wt% is abbreviated merely to %). 

[0137] The high polymers soluble or swellable in alkali water which are used in the photosensitive layer of the pho- 
5 tosensitive lithographic printing plate according to the present invention are selected not only as a film-forming agent 
of the composition of the photosensitive layer but according to the use of the alkali developing agent. For example, 
when water-soluble organic high polymers are used, water development becomes possible. As such organic high 
polymers, addition polymers having a carboxylic acid group at the side chain, e.g., the polymers disclosed in JP-A- 
59-44615, JP-B-54-34327, JP-B-58-12577, JP-B-54-25957, JP-A-54-92723, JP-A-59-53836 and JP-A-59-71048, i.e.. 
10 a methacrylic acid copotynner, an acrylic acid copolymer, an itaconic acid copolymer, a crotonic acid copolymer, a maleic 
acid copolymer, and a partially esterif ied maleic acid copolymer, can be exemplified. 

[0138] Acidic cellulose derivatives having a carboxylic acid group at the side chain can also be used. Besides the 
above, the polymers obtained by adding a cyclic acid anhydride to an addition polymer having a hydroxyl group are 
also useful. Of these polymers, in particular, copolymers of [benzyl (meth)acrylate-(meth)acrylic acid-other addition 

15 polymerizable vinyl monomer according to necessity] and [allyl (meth)acrylate-(meth)acrylic acid-other addition polym- 
erizable vinyl monomer according to necessity] are advantageously used in the present invention. Further, as water- 
soluble organic polymers, polyvinyl pyrrolidone and polyethylene oxide are useful. For increasing the strength of cured 
films, alcohol-soluble polyamide and polyether of 2,2-bis(4-hydroxyphenyl)propane and epichlorohydrin are also useful. 
[0139] The urethane resins disclosed in JP-B-7-1 20040, JP-B-7-1 20041 , JP-B-7-1 20042, JP-B-8-12424, JP-A- 

20 63-287944, JP-A-63-287947, JP-A-1 -271 741 , and JP-A-11 -352691 are also useful forthe use of the present invention. 
[0140] By introducing radical reactive groups into the side chain of these high polymers, the strength of the cured 
film can be improved. A group having an ethylenically unsaturated bond, an amino group and an epoxy group can be 
exemplified as an addition polymerization reactive functional group, a mercapto group, a thiol group, a halogen atom, 
a triazine structure and an onium structure can be exemplified as a functional group capable of becoming a radical by 

25 irradiation, and a carboxyl group and an imido group can be exemplified as a polar group. As the above addition 
polymerization reactive functional group, a group having an ethylenically unsaturated bond, e.g., an acryl group, a 
methacryl group, an allyl group, and a styrene group, is particularly preferred, but functional groups selected from 
among an amino group, a hydroxyl group, a phosphonic acid group, a phosphoric acid group, a carbamoyl group, an 
isocyanate group, a ureido group, a ureylene group, a sulfonic acid group and an ammonio group are also useful. 

30 [0141] For maintaining the developing properties of the composition, it is preferred that the high polymer of the 
present invention should have an appropriate molecular weight and an acid value. It is prefen-ed to use a high polymer 
(binder) having a weight average molecular weight of from 5.000 to 300,000 and an acid value of from 0.2 to 5.0 meq/ 
g to be processed with the above-described developing solution. 

[0142] Forjnaintajning the developing properties of the composition, it is preferred that the high polymer (binder) of 

35 the present invention should have an appropriate rnolecular weight and an" ac a high polymer having a 

weight average molecular weight of from 5,000 to 300,000 and an acid value of from 20 to 200 is effectively used. 
[01 43] These organic high polymers can be mixed in the entire composition of the photosensitive layer in an arioitrary 
amount. If the amount exceeds 90 wt%, sufficient image strength cannot be obtained. The amount is preferably from 
10 to 90 wt%, more preferably from 30 to 80 wt%. It is prefen-ed that the ratio of the photopolymerizable ethylenically 

40 unsaturated compound to the organic high polymer be from 1/9 to 9/1 , more preferably from 2/8 to 8/2, and still more 
preferably from 3/7 to 7/3, by weight. 

[0144] As the photopolymerizable initiators for use in the photosensitive layer of the photosensitive lithographic print- 
ing plate according to the present invention, various kinds of photopolymerization initiator welt-known by patents and 
literature can be used arbitrarily according to the wavelength of the light sources to be used. These photopolymerization 

45 initiators may be used in combination of two or more. 

[0145] When a visible light of 400 nm or more, an Ar laser, a second harmonic wave of a semiconductor laser, or an 
SHG-YAG laser is used as a light source, various photopolymerization initiators are suggested. For example, a certain 
kind of photoreducing dyes as disclosed in U.S. Patent 2,850.445, e.g.. Rose Bengale, Eosine and Erythrosine, or 
series comprising a combination of a dye and a photopolymerization Initiator, e.g., a composite initiator comprising a 

50 dye and an amine (JP-B-44-201 89), series comprising a combination of a hexaarylbiimidazole, a radical generator and 
a dye (JP-B-45-37377), series comprising a hexaarylbiimidazole and a p-dialkylaminobenzylidene ketone (JP-B- 
47-2528, JP-A-54-1 55292), series comprising a cyclic cis-a-dicart30nyl compound and a dye (JP-A-48-B4183), series 
comprising a cyclic triazine and a merocyanine dye (JP-A-54-1 51 024), series comprising a 3-ketocoumarin and an 
activator (JP-A-52-1 12681, JP-A-58-15503), series comprising a biimidazole, a styrene derivative and a thiol (JP-A- 

55 59-140203), series comprising an organic peroxide and a dye (JP-A-59-1 504, JP-A-59-1 40203, JP-A-59-1 89340, JP- 
A-62-1 74203, JP-B-62-1 641 .U.S. Patent 4,766,055). series comprising a dye and an active halogen compound (JP- 
A-63-25B903, JP-A-2-63054). series comprising a dye and a borate compound (JP-A-62-143044, JP-A-62-150242, 
JP-A-64-13140, JP-A-64-13141, JP-A-64-13142. JP-A-64-13143, JP-A-64-13144, JP-A-64-17048, JP-A-1 -229003, 
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jp.A-1 -298348, JP-A-1 -138204), series comprising a dye having a rhodanine ring and a radical g nerator (JP-A- 
2-179643, JP-A-2-244050), series comprising a titanocene and a 3-ketocoumarin dye (JP-A-63-221110), series com- 
prising a combination of a titanocene, a xanthene dye, and an addition polymerizable ethylenically unsaturated com- 
pound having an amino group or a urethane group (JP-A-4-221958. JP-A-4-219756). series comprising a titanocene 
5 and a specific merocyanine dye (JP-A-6-295061), and series comprising a titanocene and a dye having a benzopyran 
ring (JP-A-8-334897) can be exemplified, 

[0146] In recent years, a laser having wavelength of from 400 to 410 nm (a violet laser) has been developed and 
photopolymerization Initiators having high sensitivity to the wavelength of 450 nm or tower sensitive to this laser have 
been developed, and these photopolymerization initiators can also be used in the present Invention. 
10 [0147] For example, a cationic dye/borate series (JP-A-11-84647), a merocyanine dyeAitanocene series (JP-A- 
2000-147763), and a carbazole type dyeAitanocene series (J P-A-200 1-42524) can be exemplified. 
[0148] In the present invention, the series in which a titanocene compound is used is particularly excellent in view 
of sensitivity and preferred. 

[0149] Various kinds of titanocene compounds can be used, e.g., the titanocene compounds disclosed in JP-A- 
15 59-1 52396 and JP-A-61 -1 51 1 97 can be arbitrarily used. More specifically, dIcyclopentadienyl-Ti-dichloride, dicyclopen- 
tadienyl-Ti-bisphenyl. dicyclopentadienyl-Ti-bis-2.3,4,5,6-pentafluorophen-1-yl, dicyclopentadienyl-Ti-bis- 
2,3,5,6-tetrafluorophen-1-yl, dicyclopentadlenyl-Tt-bis-2,4,6-trifluorophen-1-yl, dicyclopentadienyl-Ti-bis-2,6-difluor-- 
ophen-1-yt, dicyclopentadienyl-Ti-bis-2,4-difluorophen-1-yl. dimethylcyclopentadieny!-Ti-bis-2,3,4,5,6-pentafluoroph- 
en-1 -yl, dimethylcyclopentadienyl-Ti-bis-2,6-difluorophen-1 -yl. dicyclopentadienyl-Ti-bis-2,6-difluoro-3-(pir-1 -yt)phen- 
20 -i-yi can be exemplified. 

[0150] It is known that by adding hydrogen-donating compounds, such as thiol compounds, e.g., 2-mercaptobenzo- 
thiazole, 2-mercaptobenzimidazole, and 2-mercaptobenzoxazole, and amine compounds, e.g. , N-phenylglycine and 
N,N-dialkylamino aromatic alky I ester to the above photopolymerization initiators, if necessary, photopolymerization 
Initiating property is further improved. 
25 [0151] The auxiliary agents such as amine compounds and thiol compounds may be added to the photopolymeri- 
zation initiators, if necessary. By the addition of these hydrogen-donating compounds, photopolymerization initiating 
property can be further improved. 

[01 52] The addition amount of these photopolymerization initiators is from 0.05 to 1 00 weight parts, preferably from 
0.1 to 70 weight parts, and more preferably from 0.2 to 50 weight parts, per 100 weight parts of the ethylenically 

30 unsaturated compound. 

[0153] Besides the above main components, it is prefen-ed for the photosensitive composition for the photosensitive 
layer according to the present invention to contain a small amount of thermal polymerization inhibitor for inhibiting 
unnecessary themial polymerization of an ethylenically unsaturated compound during production or storage. As the 
appropriate thermal polymerization inhibitors, hydroquinone, p-methoxyphenol, di-t-butyl-p-cresol, pyrogallol, t-butyl- 

35 " catechol7b^enzo"qurnone,'4.4'-thiobis(3"-^ N-nitro- 
sophenylhydroxylamine primary cerium salt, and N-nitrosophenylhydroxylamine aluminum salt can be exemplified. 
The addition amount of the thennal polymerization inhibitor Is preferably from about 0.01 % to about 5% based on the 
weight of the entire composition . Further, if necessary, higher fatty acid derivatives, such as behenic acid and behenic 
acid amide, may be added to the photosensitive composition of the photosensitive layer and localized on the surface 

40 of the photosensitive layer during drying process after coating to inhibit polymerization hindrance due to oxygen. Th 
addition amount of the higher fatty acid derivative is preferably from about 0.5% to about 10% based on the entir 
composition. 

[0154] Colorants may be added for the purpose of coloring the photosensitive layer. As the colorants, pigments, e. 
g.. phthalocyanine pigments (C.I. Pigment Blue 15/3, 15/4, 15/6), azo pigments, carbon black and titanium oxide, and 
45 dyes such as Ethyl Violet, Crystal Violet, azo dyes, anthraquinone dyes and cyanine dyes can be used. The addition 
amount of the dye and the pigment is preferably from about 0.5% to about 5% based on the entire composition. 
[01 55] In addition, for improving the physical properties of the cured film, inorganic fillers and plasticizers, e.g., dioctyl 
phthalate, dimethyl phthalate and tricresyl phosphate may be added. 

[0156] The addition amount of these compounds Is preferably 1 0% or less based on the entire solid content of the 
50 photosensitive layer. 

[01 57] When the photosensitive layer is coated on a support, which is described later, the photosensitive composition 
of the photosensitive layer is dissolved In various organic solvents before use . Examples of the solvents used here 
include acetone, methyl ethyl ketone, cyclohexane, ethyl acetate, ethylene dichloride, tetrahydrofuran, toluene, ethyl- 
ene glycol monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol dimethyl ether, propylene glycol mon- 
55 omethyl ether, propylene glycol monoethyl ether, acetylacetone, cyclohexanone, diacetone alcohol, ethylene glycol 
monomethyl ether acetate, ethylene glycol ethyl ether acetate, ethylene glycol monoisopropyl ether, ethylene glycol 
monobutyl ether acetate, 3-methoxypropanol, methoxymethoxyethanol, diethylene glycol monomethyl ether, diethyl- 
ene glycol monoethyl ether, diethylene glycol dimethyl ether, diethylene glycol diethyl ether, propylene glycol mono- 
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methyl ether acetate, propylene glycol monoethyl ether acetate, 3-methoxypropyl acetate, N,N-dimethylformamide, 
dimethyl sulfoxide, Y-butyroIactone, methyl lactate, ethyl lactate, etc. These solvents may be used alone or may be 
used as a mixed solvent. The concentration of the solid content In the coating solution Is preferably from 1 to 50%, 
[0158] Surfactants can be added to the photopolymerizable photosensitive layer composition for the purpose of 
5 improving the properties of the coated surface. 

[01 59] The dry coating amount of the surfactant is preferably from about 0.1 to about 10 g/m^, more preferably from 
0.3 to 5 g/m^, and still more preferably from 0.5 to 3 g/m^. 

Acid value of photosensitive layer 

10 

[0160] The acid value of the photosensitive layer used in the present Invention is the equivalent of the acids having 
pKa of 9 or less contained per g of the layers of the photosensitive composition coated on the support (an overcoat 
layer coated on the photosensitive layer, e.g., an oxygen-ban-ier layer Is not Included) of a photosensitive lithographic 
printing plate. Acid value of photosensitive layer can be obtained experimentally by titrating the photosensitive layer 
»5 dtfcctly by an aqueous solution of sodium hydroxide, alternatively the acid value of the photosensitive layer can be 
computed from the content of the compounds having acid radicals having a pKa of 9 or less in the photosensitive 
composition. 

[0161] As the specific method of changing the photosensitive layer acid value, there are methods of changing the 
frtiio of Ihc contents of the components of the photosensitive layer, i.e., crosslinking monomer/binder polymer having 
^0 rtcid if<d:cci!s (linear high polymer) , and using binder polymers of low acid value having less acid radicals. 

[0162] As the binder polymers of low acid value, the acid value is preferably 1 .5 meq/g or less, more preferably 1 .2 
moq/g or less. 

[0163] The photosensitive layer acid value of the photosensitive layer according to the present invention is preferably 
1 .0 mcq/g. It is more effective that the present invention is applied to the lithographic printing plate having a photosen- 
25 sitive layer having the acid value of from 0.20 to 0.60 meq/g, more preferably from 0.30 to 0.50 meq/g, in view of image- 
forming properties. 

Support 

30 [0164] The support of the photosensitive lithographic printing plate for use in the present invention is not particularly 
limited so long as it is a plate-like support having dimensional stability but aluminum support is preferably used. 
[01 65] The aluminum support is selected from aluminum containing dimenslonally stable aluminum as a main com- 
ponent, aluminum-containing alloys (e.g., alloys of aluminum and silicon, copper, manganese, magnesium, chromium, 
zinc, lead, bismuth, nickel, etc.), plastic films or paper laminated or deposited with aluminum or aluminum alloy. A 

35 composite sheet comprising a polyethylene terephthalatef ilm having provided thereon an aluminum sheet as disclosed 
in JP-B-48-1 8327 is also preferred. The aluminum support Is ariDitrarily subjected to the later-described surface treat- 
ment. The aluminum supports for use in the present invention have a thickness of from about 0.05 to about 1 mm. 

Graining treatment 

40 

[0166] The techniques of graining the surface of aluminum disclosed in JP-A-56-28893, such as mechanical surface 
roughening, chemical etching, and electrolytic graining are used in the present Invention. Further, an electrochemical 
method of performing surface graining in an electrolytic solution of hydrochlork; acid or nitric acid, and a mechanical 
method such as a wire brush graining method of scratching the aluminum surface with metal wire, a ball graining 
45 method of graining the aluminum surface with an abrading ball and an abrasive, and a brush graining method of graining 
the aluminum surface with a nylon brush and an abrasive can be used. These graining methods can be used alone or 
combination of two or more. 

[0167] Of the above methods, a surface roughening method due to an electrochemical method of performing the 
surface graining in an electrolytic solution of hydrochloric acid or nitric acid is preferably used in the present invention . 
50 The electric current density is generally from 1 00 C/dm^ to 400 C/dm^. More specifically, it is preferred that electrolysis 
is carried out in an electrolytic solution containing from 0.1 to 50% of hydrochloric acid or nitric acid at 20 to 1 00**C for 
1 second to 30 minutes by the electric current density of from 100 to 400 C/dm^. 

[0168] The aluminum support having been subjected to surface graining treatment is then subjected to chemical 
etching using an acid or an alkali. When an acid is used as the etching agent, time is taken for destroying minute 
55 structure and industrially disadvantageous in the present invention, but an alkali is preferably used as the etching agent. 
[0169] Alkali agents preferably used in the present invention include sodium hydroxide, sodium carbonate, sodium 
aluminate, sodium metasilicate, sodium phosphate, potassium hydroxide and lithium hydroxide. The preferred condi- 
tions of alkali etching are such that the concentration and the temperature are from 1 to 50 wt*'/© and from 20 to 100**C 
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respectively, and the solution amount of Al is fronn 5 to 20 g/nn^. 

[0170] Acid cleaning is perfornned for rennoving the smut remaining on the surface of the support after etching. The 
acids used are nitric acid, sulfuric acid, phosphoric acid, chromic acid, hydrofluoric acid and borofluoric acid. In partic- 
ular, as the desmutting method after electrochemical surface roughening treatment, a method of bringing the aluminum 
5 support into contact with a 15 to 65 wt% solution of sulfuric acid at 50 to 90**C as disclosed in JP-A-53-12739, and a 
method of performing alkali etching as disclosed in JP-B-48-28123 can be exemplified. 

[0171] The surface roughness (Ra) of the aluminum support preferably used in the present invention is from 0.3 to 
0.7|jjn, 

10 Anodizing treatment 

[0172] The thus surface-treated aluminum support is then subjected to anodizing treatment. 
[0173] Anodizing treatment can be perfonned by the methods so far been used in this Industry, Specifically, anodizing 
treatment is carried out by applying an alternating or direct electric current to an aluminum support in an electrolytic 
15 solution comprising alone or combination of two or more of an aqueous solution or nonaqueous solution of sulfuric 
acid, phosphoric acid, chromic acid, oxalic acid, sulfamic acid, benzenesulfonic acid, to thereby form an anodic oxida- 
tion layer (or film) on the surface of the aluminum support. 

[01 74] The conditions of anodizing treatment vary widely according to the electrolytic solution to be used so that the 
conditions cannot be determined unconditionally but, in general, the concentration of an electrolytic solution is from 1 
20 to 80 wt%. the temperature Is from 5 to 70*C, the electric current density is from 0.5 to 60 A/dm^. voltage is from 1 to 
1 00 V, and the electrolytic time is from 1 0 to 1 00 seconds. 

[01 75] Of these anodizing treatments, the method of performing anodizing in a sulfuric acid solution with high electric 
current density as disclosed in British Patent 1 ,412,768, and a method of performing anodizing using a phosphoric 
acid as the electrolytic bath as disclosed in U.S. Patent 3,511 ,661 are preferably used in the present invention. 
25 [0176] In the present invention, the thickness of an anodic oxide film is preferably from 1 to 10 g/m2. When the 
thickness is 1 g/m^ or less, the printing plate is liable to be scratched, while when it is 1 0 g/m2 or more, a large quantity 
of electric power is required, thus uneconomical. The thickness is preferably from 1 .5 to 7 g/m2, more preferably from 
2 to 5 g/m2. 

[0177] The aluminum support having been subjected to graining treatment and anodizing treatrrient may undergo 
30 sealing treatment. Such sealing treatment is performed by immersing the aluminum support in hot water and a hot 
aqueous solution containing an inorganic or organic salt and a water vapor bath. Further, at this time, the aluminum 
support may be subjected to surface treatment other than silicate treatment by alkali metal silicate, e.g., immersion in 
an aqueous solution of potassium fluorozirconate or phosphate. 

[0178] Further, besides the aluminum support, plate-iike materials having dimensional stability are also preferably 

35 used as the'support of the photosensiti^^^ 

nated with plastics (e.g. . polyethylene, polypropylene, polystyrene, etc.). a metal plate (e.g. , zinc, copper, etc.), a plastic 
film (e.g., cellulose diacetate, cellulose triacetate, cellulose propionate, cellulose butyrate, cellulose acetate butyrate, 
cellulose nitrate, polyethylene terephthalate. polyethylene, polystyrene, polypropylene, polycarbonate, polyvinyl acetal. 
etc.) , and paper or a plastic film laminated or deposited with the above metals can be exemplified. 

40 [0179] Further, it is also prefen^ed to perform surface-hydrophilizing treatment in accordance with that support. As 
such surface-hydrophilizing treatment, treatment by chemical reaction such as etching, oxidizing, reduction and sol- 
gel coating, and coating of a specific compound which adsorbs onto the surface of the support can be exemplified. 
[01 80] For example, in the case of an anodtzed aluminum support, organic compounds particularly having phospho- 
rus series acid atomic groups (e.g., phosphoric acid, phosphonic acid, phosphinic acid) are preferably used. 

•*5 [01 81 ] The photosensitive lithographic printing plate according to the present invention is manufactured by forming 
the above-described photosensitive layer on the above support. Before coating a photosensitive layer, an organic or 
inorganic undercoat layer may be provided, if necessary. 



50 



Oxygen barrier protective layer 

[0182] The photosensitive lithographic printing plate according to the present invention may have an oxygen baaier 
protective layer comprising a water-soluble vinyl polymer as a main component on the photopolymerizable photosen- 
sitive layer. 

[0183] As the water-soluble vinyl polymers contained in the oxygen barrier protective layer, polyvinyl alcohol, and 
55 its partial ester, ether, and acetal. and its copolymer containing unsubstituted vinyl alcohol unit of a substantia! amount 
capable of imparting necessary water solubility can be used. Polyvinyl alcohols hydrolyzed from 71 to 1 00% and have 
a polymerization degree of from 300 to 2 , 400 are preferably used. Specifically, PVA-105, PVA-IIO, PVA-117. PVA- 
117H PVA-120 PVA-124 PVA-124H. PVA-CS. PVA-CST PVA-HC. PVA-203. PVA-204, PVA-205, PVA-21 0. PVA-21 7, 
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PVA-220. PVA-224. PVA-217EE. PVA-220. PVA-224. PVA-217EE, PVA-'217E, PVA-220E, PVA-224E, PVA-405, PVA- 
420, PVA-613, and L-8 (manufactured by Kuraray Co., Ltd.) can be exemplified. As the above copolymers, polyvinyl 
acetate, chloroacetate, propionate, polyvinyl formal, and polyvinyl acetal hydrolyzed from 88 to 1 00%, and copolymers 
of them canbeused. Other useful copolymers are polyvinyl pyrrolidone, gelatin and gum arable, and they can be used 

5 alone or in combination. 

[01 84] As the solvent for coating the oxygen barrier protective layer of the present invention, pure water is preferably 
used, but alcohols such as methanol and ethanol, and ketones such as acetone, methyl ethyl ketone rnay be mixed 
with pure water. The concentration of the solid content in the coating solution is preferably from 1 to 20 wt%. 
[0185] Well-known additives such as a surfactant for improving the coating property, and a water-soluble plasticizer 

10 for improving physical properties of the film may be added to the oxygen barrier protective layer of the present invention. 
[0186] Examples of water-soluble plasticizers include, e.g., propionamide, cyclohexanediol, glycerin, sorbitol, etc. 
Water-soluble (meth)acrylate series polymers may be used as well. 

[0187] The covering amount of the oxygen barrier protective layer is preferably about O.l/m^ to about 15/m2, more 
preferably from 1 .0/m^ to about S.O/m^, by dry weight. 



IS 



Plate-making process 



[0188] In the plate-making process of a photosensitive lithographic printing piatC: if necessary, the plate may be 
heated all over-the surface before exposure, during exposure and from exposure to development. The image-forming 

20 reaction in the photosensitive layer is accelerated by heating, which leads to the improvement of sensitivity and press 
life and the stabilization of sensitivity. Further, for the purpose of improving the image strength and press life, it is 
effective for the image after development to be subjected to whole image post-heating or whole image exposure. The 
heating before development is generally preferably perfonned on moderate condition of 1 50**C or lower. If the temper- 
ature is too high, a problem that the non-image is fogged occurs. Heating after development is performed on very 

25 severe condition, i.e., generally from 200 to 500**C. Lower temperature does not result in sufficient image strengthening 
effect, while higher temperature leads to the degradation of a support and themnal decomposition of an image part. 
[01 89] The photosensitive lithographic printing plate of the present invention can be exposed by well-known methods 
with no limitation. Lasers are prefen-ed as light sources, e.g.. as available laser light sources of from 350 nm to 600 
nm (preferably from 350 nm to 450 nm). the following can be used. As gas lasers: Ar ion laser (364 nm, 351 nm, 10 

30 mW to 1 W), Kr ion laser (356 nm, 351 nm. 10 mW to 1 W) . He-Cd!aser (441 nm, 325 nm. 1 mW to 100 mW), 

As solid state lasers: a combination of 2 times of Nd/YAG (YVO4) and SHG crystals (355 nm, 5 mW to 1 W). a com- 
bination of Cr/LiSAF and SHG crystals (430 nm, 10 mW). 

As semiconductor lasers: KNbOa ring resonator (430 nm, 30 mW), a combination of waveguide type wavelength con- 

verting device_ar]d AIGaAs, jnGaAs seniiconiductor (380 nm to 450 nm, 5 mW to 1 00 mW), a combination of waveguide 

35 type wavelength converting device and AIGalnP, ATG^As semiconductor (300 hnn td350 nrfi75 mW to l 00 mW),-AIGainN~ 
(350 nm to 450 nm, 5 mW to 30 mW), and 

As other pulse lasers: laser (337 nm, pulse 0.1 to 10 mJ), XeF (351 nm, pulse 10 to 250 mJ). 
[0190] Of these, AIGaInN semiconductor laser (commercially available InGaN series semiconductor laser, 400 to 
410 nm, 5 to 30 mW) is particularly prefen^ed in view of the wavelength characteristics and the cost. 
40 [01 91 ] Besides the above, as available laser light sources of from 450 nm to 700 nm, Ar^^ laser (488 nm), YAG-SHGIa- 
ser (532 nm), He-Ne laser (633 nm), He-Cd laser, and red semiconductor laser (from 650 to 690 nm); and as available 
laser light sources of from 700 nm to 1 ,200 nm, semiconductor laser (from 800 to 850 nm), Nd-YAG laser (1 .064 nm). 
and FD-YAG laser can be very preferably used. 

[0192] As other exposure rays, a mercury lamp of ultra-high pressure, high pressure, intemnediate pressure and low 
45 pressure, a chemical lamp, a carbon arc lamp, a xenon lamp, a metal halide lamp, and various ultraviolet laser lamps 
(e.g., ArF eximer laser, KrF eximer laser, etc.), a halogen lamp, a fluorescent lamp, a tungsten lamp, and as radiation, 
electron rays. X-rays, ion beams, far infrared rays can also be used. The above laser light sources of 350 nm or more 
are particularly preferred in the point of inexpensiveness. 

[0193] The exposure apparatuses may be any type of an internal drum type, an external drum type, or a flat bed 
50 type. By using highly water-soluble components in the photosensitive layer of the photosensitive lithographic printing 
plate of the present invention, the printing plate can be made soluble in neutral water or weak alkaline aqueous solution, 
but at the same time, the printing plate can be subjected to on-press exposure and development after mounted on a 
lithographic printing machine. 

[0194] For the purpose of increasing the curing rate of the photopolylmenzable photosensitive layer, a heating step 
55 of from 50*C to 150**C for 1 second to 5 minut s may be provided during the period after image exposure until devel- 
opment. 

[0195] As described above, an overcoat layer having oxygen barrier properties is generally provided on the photo- 
sensitive layer of the photosensitive lithographic printing plate of the present invention. The removal of the overcoat 
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layer and the unexposed domain of the photosensitive layer may be perfomned by the developing solution of the present 
invention at the same time, or the overcoat layer may be removed first with water or wamn water and then the unexposed 
domain of the photosensitive layer may be removed. The antiseptics as disclosed in JP-A-1 0-1 0754 and the organic 
solvents as disclosed in JP-A-8-278636 may be added to these water and wamn water. 
5 [0196] The development of the photosensitive lithographic printing plate of the present invention with the above 
developing solution is perfomied according to ordinary method at temperature of from 0 to 60°. preferably from 15 to 
40*»C in a manner that the exposure processed photosensitive lithographic printing plate is immersed in the developing 
solution and rubbed with a brush. 

[0197] Further, when development processing is performed with an automatic processor, since the developing so- 
10 lution becomes fatigued with the processing amount, the processing ability may be restored with a replenisher or a 
fresh developing solution. 

[0198] The thus development processed photosensitive lithographic printing plate is post-processed with washing 
water, a rinsing solution containing a surfactant, and a desensitizing solution containing gum arable and a starch de- 
rivative as disclosed in JP-A-54-8002, JP-A-55-1 1 5045 and JP-A-59-58431 . These processes may be used in the post- 
15 processing of the photosensitive lithographic printing plate of the present invention in various combinations. 

[0199] The press life of the printing plate obtained through various processes as described above can be improved 
by post-exposure process and heating process such as burning according to the method as disclosed in JP-A- 
2000-89478. 

[0200] The lithographic printing plate obtained through these processes is loaded on an offset printing machine and 
20 used for printing a lot of sheets. 

EXAMPLE 

[0201] The present invention is explained in more detail with reference to the following examples, but the present 
25 invention should not be construed as being limited thereto. 

Support 

Support 1 : Anodized aluminum support 

30 

[0202] A 1S aluminum plate having a thickness of 0.30 mm was subjected to brush-graining treatment using a No. 
8 nylon brush and a suspension of 800 mesh purmlce stone and water, and the surface of the plate was thoroughly 
washed with water. The etching was effected by immersing the plate in a 10% sodium hydroxide aqueous solution at 
70*»C for 60 seconds, the plate was further washed with flowing water, then washed with a 20% HNO3 aqueous solution 

35 for neutralization followed by washing with water Under the condition of of 1 2.7 V using alternating waveform electric 
current of sine wave, the plate was subjected to electrolytic surface roughening treatment in a 1% nitric acid aqueous 
solution by the quantity of electricity of 300 C/dm2 at anode. The surface roughness measured was 0.45 ^m (Ra). 
Subsequently, the plate was immersed in a 30% H2SO4 aqueous solution and desmutting treatment was performed 
at 55**C for 2 rriinutes. Then, the cathode was an-anged on the surface having been subjected to graining treatment in 

40 a 20% H2SO4 aqueous solution at 33*0, and the plate was anodized at electric current density of 5A/dm2 for 50 
seconds . The anodic oxidation layer obtained had a thickness of 2.7 g/m2. This plate was designated support 1 . 

Support 2 

45 [0203] The following liquid composition 1 for undercoating for surface treatment was coated on support 1 so that the 
coating amount of P became about 0.05 g/m2 and the support was dried at 100**C for 1 minute . The thus-obtained 
support was designated support 2. 



Liquid composition 1 for undercoating 

50 

[0204] 





Phenylphosphonic acid 


2 weight parts 




Methanol 


800 weight parts 


55 


Water 


50 weight parts 
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Supports 



10 



15 



20 



25 



[0205] The following liquid composition 2 for undercoating for surface treatment was coated on support 1 so that the 
coating amount of Si became about 0.001 g/m^ and the support was dried at 1 00*C for 1 minute. The thus-obtained 
support was designated support 3. 

Liquid composition 2 for undercoating 

[0206] The following composition was mixed and stirred, heat generation was observed after about 5 minutes. After 
the reaction was continued for 60 minutes, the content was poured into different vessel , 30,000 weight parts of methanol 
was further added thereto, the thus obtained solution was designated liquid composition 2. 



Phosmer PE (manufactured by Uni Chemical Co. Ltd.) 


20 weight parts 


Methanol 


130 weight parts 


Water 


20 weight parts 


Paratoluenesulfonic acid 


5 weight parts 


Tetraethoxysilane 


50 weight parts 


3-Methacryloxypropyl triethoxysilane 


50 weight parts 



Photosensitive material 

[0207] Photopolymerizable composition shown below was coated on each of the above supports 1 . 2 and 3 in a dry 
coating weight of 1 .5 g/m^, and the coated layer was dried at 100*C for 1 minute, thereby a photosensitive layer was 
obtained. 

[0208] A 3 wt% aqueous solution of polyvinyl alcohol (saponification degree: 98 mol%, polymerization degree: 500) 
was coated on the photosensitive layer in a dry coating weight of 2.5 g/m^, and dried at 100*C for 3 minutes. Thus, a 
photosensitive lithographic printing plate (photosensitive material) was obtained. 



30 Coating solution for photosensitive layer 

[0209] (photopolymerizable composition, details are shown in Table 1 below). 



35 



40 



45 



Compound (A) having ethylenically unsaturated bond 
Linear organic high polymer (B) 
Sensitizer (C) 

Photopolymerization initiator (D) 
Additive (S) 

Fluorine-containing surfactant (Megafac F-177, manufactured by Dai-Nippon Ink & Chemicals, 
Inc.) 

Thermal polymerization inhibitor (N-nitrosophenylhydroxylamine aluminum salt) 

e type copper phthalocyanine dispersion 

Methyl ethyl ketone 

Propylene glycol monomethyl ether 



a weight parts 
b weight parts 
0.15 weight part 
0.30 weight part 
0.50 weight part 
0.03 weight part 

0.01 weight part 
0.2 weight part 
30.0 weight parts 
30.0 weight parts 



[0210] Compound (A) having ethylericaily unsaturated bond, linear organic high polymer (B), sensitizer (C), pho- 
lopolymerizalion initiator (D) and addluv3 (S) for use in the coating solution for photosensitive layer are shown below. 
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(A-3> 

Mixture of 
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(50wt%) 



^OCO ^ 

^co^c'^oco;^ 

OH 

(50wt%) 
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25 
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CHa 
— ^CHaCj 
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35 
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CH3 



CO2H CONH-^ 



MW150000 
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* The photosensitive layer acid value was a measured value obtained by calculation from sodiunn hydroxide titration 
of the acid amount contained per g of the photosensitive layers. 

Developing solution 

[0211] The developing solution having the following composition was prepared. 
Developing solutions 1 to 20 (Invention) 
[021 2] (details are shown In Table 2 below). 



Alkali (X) 


xg 


Compound represented by fomnula (1) (Y) 


5.0 g 


Chelating agent (Z) 


0.1 g 


Additive 1 (P) 


1.0g 


Additive 2 (Q) 


1.0g 


Water 


(92.9-x) g 



Developing solutions 21 to 40 (Invention) 
(details are shown in Table 2-2 below). 
[0213] 



Alkali (X) 


xg 


Compound represented by formula (1) (Y) 


5.0 g 


Chelating agent (Z) 


0.15 g 


Water 


(94.85-x) g 



[0214] Chelating agent (Z), additive 1 (P) and additive 2 (Q) for use in the developing solution are shown below. 
(Z-1) Ethylenediaminetetraacetic acid-4Na salt 
(Z-2) Citric acid 

(Z-3) Hydroxyethyl ethylenediaminetriacetic acld-3K salt 
[0215] 

(n)Ci2H25NH ^ 

(P-2) (n)Ci5H3iC02H 



(P-3) 




(t)C4Hg SOaNa 
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15 



20 



25 



30 



(Q-3) 



(P-4) 

r 11 1 




(t)C4H9--f >- CO2H 



(Q-2) CH 
-(cH2Ch)^-(-CH2C) 




30 

(weight average molecular 
CO2H 

weight: 20,000) 



CH3 CH3 



40 (weiglit average molecular 



CO2CH2 K 7 ^°2H weight: 30,000) 
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TABLE 2 



No. of Developing Solution 


X(x g) 


Y 


Z 


P 


0 


1 (invention) 


NaOH (0.15) 


Y-1 


Z-1 


None 


None 


2 (Invention) 


KOH (0.15) 


Y-1 


Z-1 


None 


None 


3 (Invention) 


KOH (0.20) 


Y-1 


z-1 


P-1 


Q-1 


4 (Invention) 


KOH (0.15), 

Monoethanolamine (1.35) 


Y-1 


z-1 


None 


None 


5 (Invention) 


KOH (0.15), Triethanolamine 
(1.35) 


Y-1 


z-1 


None 


None 


6 (Invention) 


KOH (0.15) 


Y-1 


None 


None 


None 


7 (Invention) 


KOH (0.15) 


Y-4 


Z-1 


None 


None 


8 (Invention) 


KOH (0.15) 


Y-6 


Z-1 


None 


None 


9 (Invention) 


KOH (0.15) 


Y-7 


Z-1 


None 


None 


10 (Invention) 


KOH (0.15) 


Y-10 


Z-1 


None 


None 
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TABLE 2 (continued) 





No. of Developing Solution 


X (X g) 


Y 


2 


P 


Q 




11 (Invention) 


KOH (0.15) 


Y-13 


Z-1 


None 


None 


5 


12 (Invention) 


KOH (0.15) 


Y-17 


2-1 


None 


None 




13 flnvention^ 


KOH (0.15) 


Y-21 


Z-1 


None 


None 




1 4 (Invention) 


KOH (0.15) 


Y-1 


2-2 


None 


None 


10 


15 (Invention) 


KOH (0.15) 


Y-1 


2-3 


None 


None 




1 6 (Invention) 


KOH (0.15) 


Y-1 


2-1 


P-2 


None 




17 (Invention) 


KOH (0.15) 


Y-1 


2-1 


P-3 


None 




1 8 Mnvention^ 


KOH (0.15) 


Y-1 


2-1 


P-4 


None 


15 


19 (Invention) 


KOH (0.15) 


Y-1 


2-1 


P-2 


Q-2 




20. (Invention) 


KOH (0.15) 


Y-1 


2-1 


P-2 


Q-3 




1 (Comp.) 


KOH (0.15) 


None 


None 


None 


None 


20 


2 (Comp.) 


KOH (0.16) 


None 


2-1 


None 


None 




3 (Comp.) 


KOH (2.0) 


Y-1 


2-1 


None 


None 




4 


Silicate-based LP-D developing solution (manufactured by Fuji Photo Film Co.. Ltd.) 
was diluted with water 10 times 


25 


5 


Alkali-based DN-3C developing solution (manufactured by Fuji Photo Film Co., Ltd.) 
was diluted with water 5 times 



TABLE 2-2 



No. of Developing Solution 


X(x g) 


Y 


2 


21 (Invention) 


NaOH (0.15), NagCOa (0.16) 


Y-1 


Z-1 


22 (Invention) 


NaOH (0.06), Ho^OO^ (0.16) 


Y-1 


2-1 


23 (Invention) 


KOH (0.15). K2CO3(0.16) 


Y-1 


2-1 


24 (Invention) 


KOH (0.06), KHCO3 (0.16) 


Y-1 


Z-1 


25 (Invention) 


KOH (0.06), Dry ice (0.2) 


Y-1 


2-1 


26 (Invention) 


KOH (0.06), K2CO3 (0.16) 


Y-1 


Z-1 


27 (Invention) 


KOH (0.06), K2CO3 (0.16) 


Y-3 


Z-1 


28 (Invention) 


KOH (0.06), K2CO3 (0.16) 


Y-4 


Z-1 


29 (Invention) 


KOH (0.06), K2CO3 (0.16) 


Y-5 


Z-1 


30 (Invention) 


KOH (0.06), K2CO3 (0.16) 


Y-3 


Z-2 


31 (Invention) 


KOH (0.06), K2CO3 (0.16) 


Y-4 


Z-2 


32 (Invention) 


KOH (0.06).K2CO3 (0.16) 


Y-6 


Z-2 


33 (Invention) 


KOH (0.06), K2CO3 (0.16) 


Y-7 


Z-1 


34 (Invention) 


KOH (0.06), K2CO3 (0.16) 


Y-9 


Z-2 


35 (Invention) 


KOH (0.06). K2CO3 (0.16) 


Y-10 


Z-3 


36 (Invention) 


KOH (0.06), K2CO3 (0.16) 


Y-13 


Z-1 


37 (Inv ntion) 


KOH (0.06), K2CO3 (0.16) 


Y-1 5 


2-1 


38 (Invention) 


KOH (0.06), K2CO3 (0.16) 


Y-17 


Z-1 
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TABLE 2-2 (continued) 



No. of Developing Solution 


X(x g) 


Y 


Z 


39 (Invention) 


KOH (0.06), K2CO3 (0.16) 


Y-19 


Z-2 


40 (Invention) 


KOH (0.06), K2CO3 (0.16) 


Y-21 


Z-3 



Test of properties of developing solution 

[0216] Physical properties of each developing solution shown in Table 2 was examined according to the nnethod 
described In the present specification and the results obtained are shown in Table 3 below. 



TABLE 3 



No. of Developing Solution 


PH 


Electrical Conductance (mS/cm) 


2 (Invention) 


11.5 


5 


3 (Invention) 


12.3 


8 


5 (Invention) 


11.9 


6 


6 (Invention) 


11.8 


4 


7 (Invention) 


11.5 


5 


16 (Invention) 


11.8 


6 


1 (Comparison) 


11.6 


5 


2 (Comparison) 


11.5 


5 


3 (Comparison) 


12.8 


25 


4 


12.8 


32 


5 


10.0 


7 



Evaluation of printing 

[021 7] The results obtained by combining the photosensitive materials shown in Table 1 and the developing solutions 

35 " shown in fables 2 and 2-2 a?e "shown in Tables "4 "and 4-2 below. - - - 

[0218] The exposure, printing and conditions of development are shown below. 



Evaluation of developing properties 

•^0 [0219] The above coated photosensitive material was subjected to development without exposure, and the color of 
the plate was visually evaluated. If there is a residual film, the color of the photosensitive layer remains. 

Evaluation of press life and resistance to printing staining 

-^5 [0220] Each of the above coated photosensitive material was subjected to exposure of 1 00 ^iJ/cmS (standard expo- 
sure condition) using FD-YAG lasers (manufactured by CSI Co., plate jet 4) of 532 nm, 1 00 mW, or Violet LD (Internal 
drum type tester) of 405 nm, 30 mW on condition of 175 line/inch by 4,000 dip, and after scanning exposure of solid 
image and 1 to 99% dot image (every 1%), standard development was performed using an automatic processor (LP- 
850P2, manufactured by Fuji Photo Film Co., Ltd.) charged with various kinds of developing solutions and finishing 

so gum solution FP-2W (manufactured by Fuji Photo Film Co., Ltd.). thus a lithographic printing plate was obtained. 
(Reached plate surface temperature by pre-heat after exposure was lOO^'C and immersion time was 15 seconds.) 
[0221] Printing was performed with the obtained printing plate by printing machine R201 (manufactured by Man 
Roland Co., Ltd.) using GEOS-G Japanese ink (N) (manufactured by Dai-Nippon Ink & Chemicals, Inc.) and press life 
was evaluated by the number of the sheets which caused dot-vanishing of 3% half dot. Printing was performed by Dia 

55 IF2 printing machine (manufactured by Mitsubishi Heavy Industry Co., Ltd.) using GEOS-G scarlet (8) (manufactured 
by Dai-Nippon Ink & Chemicals, Inc.) . The non-image domain of the printed matter was visually observed and ink- 
staining was evaluated. 
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Evaluation of deveiopment scum 

[0222] The above coated photosensitive material (20 m^) was developed in the above developing solution (1 liter) 
and allowed to stand as it was for one month, and the presence of the precipitated development scum was examined. 
5 The results obtained are shown in Tables 4 and 4-2. 
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* Photosensitive Materials 5 to 8 were exposed with 405 nm, Materials 1 to 4 and 9 were exposed with 532 nm. 
[0223] As is apparent from the results in Tables 4 and 4-2, the developing solutions according to the present invention 
show good developing properties, i.e., press life and resistance to printing staining can be compatible, do not generate 
development scum and are excellent in processing stability. 

5 

Examination of development behavior 

[0224] Development behavior of the photosensitive material shown in Table 4 was examined according to the method 
described in the present specification and the results obtained are shown in Table 5 below. 
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EFFECT OF THE INVENTION 



[0225] According to the developing solution for a photosensitive lithographic printing plate, plate-nnaking method and 
a photosensitive lithographic printing plate of the present invention, printing staining resistance and press life can be 
5 compatible without impairing image-fomning properties, the compound insolubly in a developing solution can be dis- 
solved or dispersed stable for a long period of time, and further, processing stability can be improved. 

EXAMPLE (1) 

10 [0226] A 1S aluminum plate having a thickness of 0.30 mm was subjected to brush-graining treatment using a No. 
8 nylon brush and a suspension of 800 mesh purmice stone and water, and the surface of the plate was thoroughly 
washed with water. The etching was effected by immersing the plate in a 1 0% sodium hydroxide aqueous solution at 
70^*0 for 60 seconds, the plate was further washed with flowing water, then washed with a 20% HNO3 aqueous solution 
for neutralization followed by washing with water. Under the condition of of 1 2.7 V using alternating waveform electric 

^5 current of sine wave, the plate was subjected to electrolytic surface roughening treatment in a 1% nitric acid aqueous 
solution by the quantity of electricity of 300 C/dm^ at anode. The surface roughness detennined was 0.45 (im (Ra). 
Subsequently, the plate was immersed in a 30% H2SO4 aqueous solution and desmutting treatment was performed 
at SS'C for 2 minutes , Then, the cathode was arranged on the surface having been subjected to graining treatment 
in a 20% H2SO4 aqueous solution at 33**C, and the plate was anodized at electric current density of SA/dm^ for 50 

20 seconds. The anodic oxidation layer obtained had a thickness of 2.7 g/m^. 

[0227] Photopolymerizable composition shown below was coated on the thus-processed aluminum plate In a dry 
coating weight of 1 .5 g/m^, and the coated layer was dried at 1 00**C for 1 minute, thereby a photosensitive layer was 
obtained. 



25 Coating solution for photosensitive layer 
[0228] 



30 



35 



Compound (A1) having ethylenically unsaturated bond 
Linear organic high polymer {B1 ) 
Sensitizer (C1) 

Photopolymerization initiator (D1) 
£-PhthaIocyanine dispersion (F1) 

Fluorine-containingsurfactant (Megafac F-17-7vmanufactured by-Dai-Nippon lnk-& Chemicals, 
Inc.) 

Methyl ethyl ketone 

Propylene glycol monomethyl ether acetate 
Toluene 



1 .5 weight parts 
2.0 weight parts 
0.15 weight part 
0.2 weight part 
0.02 weight part 
„0,03jwelght part_ 

9.0 weight parts 
7.5 weight parts 
11 .0 weight parts 



40 



45 



50 
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150,000 



[0229] A 3 wt% aqueous solution of polyvinyl alcohol (saponification degree: 98 mol%, polymerization degree: 500) 
was coated on the photosensitive layer in a dry coating weight of 2.5 g/m^, and dried at 1 00**C for 3 minutes. Thus, a 
photosensitive lithographic printing plate was obtained. 

50 [0230] The above coated photosensitive material was subjected to exposure of 100 iJ.J/cm2 using FD-YAG lasers 
(manufactured by CSI Co.. ptate jet 4) on condition of 175 line/inch by 4.000 dip, and after scanning exposure of solid 
image and 1 to 99% dot image (every 1%) , standard development was performed using an automatic processor (LP- 
850P2, manufactured by Fuji Photo Film Co., Ltd.) charged with developing solution 1 and finishing gum solution FP- 
2W (manufactured by Fuji Photo Film Co., Ltd.). Theconditions of pre-heat were such that the plate surface temperature 

55 reached by pre-heat was 100**C, the temperature of the developing solution was 30**C and immersion time was about 
15 seconds. 

[0231] Developing solution 1 had the following composition, pH at 25<»C was 11 .5. and electrical conductance was 
5 mS/cm. 
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Composition of developing solution 1 
[0232] 



5 


Potassium hydroxide 


0.15 g 




Polyoxyethylene phenyl ether (n=3) 


5.0 g 




Chilest 400 (a chelating agent) 


0.1 g 




Water 


94.75 g 



EXAMPLES (2) TO (5) 

[0233] Each lithographic printing plate was prepared in the same manner as in Example (1) except that the developing 
solution in Example (1) was changed to the developing solution shown in Table (1). 
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un hydroxide : 0.1b 
lolamino: 1.35 
jthylone phenyl 
1=12): 5.0 
400; 0.1 
93.4 






:al conductance: 


Example 


Potassit 
Triethar 
Polyoxyc 
ether (r 
Chilest 
Water: 




1 pH 11.9 


•2 3 

c CO 












Example (3) j 


Potassium hydroxide: 0.15 
Polyoxyethylena naphthyl 
other (n=10) : 5.0 
Chilest 400; t 0.1 
Water: \ 94.75 




1 PH 11.7 


electrical conductance: 
5 mS/cm 




Di cn crt 










.15 
anyl 
5,0 
0.1 
1.75 








o 

CD 
H 

c 

I 


Potassium hydroxide: 0 
Polyoxyothylene methylpht 
other (n=10) : 
Chilest 400; 

Water: 9< 




dH 11. B 


olectrical conductance : 
1 5 mS/cm 
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[0234] A lithographic printing plate was in the same manner as in Example (1 ) except that linear organic high polymer 
B1 in photopolymerizable composition 1 in Example (1) was changed to the following B2 (Example (6)), and from 
polymer B1 to the following 83 (Example (7)). 

82 (Example (6)): 

[0235] Allyl methacrylate/meth acrylic acid (70/30 mol%) copolymer, molecular weight: 50,000 

83 (Example (7)): 

[0236] Methyl methacrylate/isobutanol methacrylate/meth acrylic acid (60/20/20 mol%) copolymer, molecular weight: 
100,000 

EXAMPLE (8) 

[0237] A lithographic printing plate was in the same manner as in Example (1 ) except that ethyleniically unsaturated 
ccmpound A1 inphotopolymerlzable composition 1 in Example (1) was changed to the following /V2. 




EXAMPLE (9) 

[0238] The following composition was mixed and stirred, heat generation was observed after about 5 minutes. After 
the reaction was continued for 60 minutes, the content was poured Into different vessel , 30,000 weight parts of methanol 
was further added thereto, thus a coating solution was obtained. 

Liquid composition for undercoatrng 

[0239] 



Phosmer PE fmanufactured by Uni Chemical Co. Ltd.) 


20 weight parts 


Methanol 


130 weight parts 


Water 


20 weight parts 


Paratoluenesulfonic acid 


5 weight parts 


Tetraethoxysilane 


50 weight parts 


3-Methacryloxypropyl thethoxysilane 


50 weight parts 



[0240] The coating solution was coated on the anodized aluminum support in Example (1 ) so that the coating amount 
of Si became about 0.001 g/m2 and the support was dried at 100*C for 1 minute . A photosensitive layer and a water- 
soluble resin layer were provided on the same manner as in Example (1) and the prepared photosensitive material 
was subjected to exposure and development, thus a lithographic printing plate was prepared. 
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COMPARATIVE EXAMPLE (1) 

[0241] A lithographic printing plate was prepared in the same manner as in Example (1) xcept that the connposition 
obtained by removing polyoxyethylene phenyl ether from the developing solution 1 in Exannple (1) was used as the 
5 developing solution (pH 11 .5, electrical conductance 5 mS/cm). 

COMPARATIVE EXAMPLE (2) 

[0242] A lithographic printing plate was prepared in the same manner as in Example (1) except that the addition 
10 amount of potassium hydroxide in developing solution 1 was changed to 2 g (pH 12.8, electrical conductance 25 mS/ 
cm). 

COMPARATIVE EXAMPLE (3) 

75 [0243] A lithographic printing plate was prepared in the same manner as in Example (1) except that LP-D (manu- 
factured by Fuji Photo Film Co., Ltd.) diluted 1 0 times was usedas adeveloping solution containing alkali metal silicate 
in place of developing solution 1 (pH 12.8, electrical conductance 32 mS/cm). 

[0244] Developing properties, press life and printing staining of the lithographic printing plates obtained in Examples 
(1 ) to (9) and Comparative Examples (1 ) to (3) were evaluated. The plate surface of the printing plate after development 

20 process was visually observed and the developing properties was evaluated from the presence or abserice of residual 
film and the degree of residual film. Printing was performed with the obtained printing plate by printing machine R201 
(manufactured by Man Roland Co., Ltd.) using GEOS-G Japanese ink (N) (manufactured by Dai-Nippon Ink & Chem- 
icals, Inc.) and press life was evaluated by the number of the sheets which caused dot-vanishing of 3% half dot. Printing 
was performed by Dia IF2 printing machine (manufactured by Mitsubishi Heavy Industry Co., Ltd.) using GEOS-G 

25 scarlet (S) (manufactured by Dai-Nippon Ink & Chemicals, Inc.) . The non-image domain of the printed matter was 
visually observed and staining was evaluated. The results obtained are shown in Table (2). 



TABLE (2) 



(Results of Evaluation of Printing Plate) 


Example No. 


Developing Properties (residual film) 


Press Life 


Printing Staining 


Example (1) 


None 


150,000 


None 


Example (2) 


None 


150,000 


None 


Example (3) 




-^150,000- 


-None - 


Example (4) 


None 


150,000 


None 


Example (5) 


None 


120,000 


None 


Example (6) 


None 


150,000 


None 


Example (7) 


None 


100,000 


None 


Example (8) 


None 


150,000 


None 


Example (g) 


None 


180,000 


None 


Comparative Example (1) 


Slightly present 


150,000 


Extremely stained 


Comparative Example (2) 


Slightly present 


10,000 


Slightly stained 


Comparative Example (3) 


None 


5,000 


None 



5^ [0245] As is apparent from the results in Table (2), the lithographic printing plates according to the present invention 
showed satisfactory results but comparative samples were unsatisfactory at least in any item. 

EFFECT OF THE INVENTION 

55 [0246] As has been described, a lithographic printing plate excellent in developing properties, causing no printing 
staining and excellent in press life can be obtained according to the plate-making method of the pres nt invention using 
a photosensitive lithographic printing plate having a photosensitive layer comprising photopolymerizable composition 
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and a developing solution having relatively low pH and containing a nonionic surfactant having special structure. Fur- 
ther, since the developing solution according to the present invention is low in pH. the influence of waste solution on 
environment can also be improved. 

[0247] While the invention has been described in detail and with reference to specific examples thereof, it will be 
5 apparent to one skilled in the art that various changes and modifications can be made therein without departing from 
the spirit and scope thereof. 

Claims 

1 . A plate-making method of a lithographic printing plate which comprises the steps of exposure of a photosensitive 
lithographic printing plate having the acid value of a photosensitive layer of 1 .0 meq/g or less with a laser beam, 
and then development with a developing solution having a pH value of 13.0 or less at a developing speed in an 
unexposed domain of 0.05 |im/s or more and at an osmotic speed of a developing solution in an exposed domain 
of 0.1 |im/s or less. 

2. A plate-making method of a lithographic printing plate which comprises the steps of exposure of a photosensitive 
lithographic printing plate having the acid value of a photosensitive layer of 1 .0 meq/g or less with a laser beam, 
and then development with a developing solution having a pH value of 13.0 or less so as to dissolve the photo- 

20 sensitive layer in order from the surface without swelling and peeling of the photosensitive layer 

3. A developing solution for a photosensitive lithographic printing piate which is a non-siltcate-based developing so- 
lution and contains an inorganic alkali agent and a nonionic compound represented by the following fomnula (I) : 

A-W (1) 

wherein A represents a hydrophobic organic group having 1.5 or more of logP of A-H. and W represents a hy- 
drophilic organic group having less than 1 .0 of logP of W-H. 

30 

4. The developing solution for a photosensitive lithographic printing plate as claimed in claim 3, which contains a 
chelating agent to a divalent metal. 

--_5.-— The.developing.soiutipn for a photosensitive lithographic printing plate as claimed in claim 3, which has a pH of 
35 from 10.0 to 12.5 and electrical conductance of f rom 3 to 30 mS/cnn: - - _ 

e. The developing solution for a photosensitive lithographic printing plate as claimed in claim 3, which contains a 
carbonic acid or a carbonate. 

40 7. The plate-making method of a lithographic printing plate as claimed in claim 1 , wherein the photosensitive litho- 
graphic printing plate is a photopolymerizable lithographic printing plate having on a support a photopolymerizabte 
photosensitive layer containing the following i) and ii) as essential components: 

i) a compound having an addition poiymerizable ethylenically unsaturated bond, 
45 11) a photopolymerization initiator. 

The plate-making method of a lithographic printing plate as claimed in claim 2, wherein the photosensitive litho- 
graphic printing plate is a photopolymerizable lithographic printing plate having on a support a photopolymerizable 
photosensitive layer containing the following i) and ii) as essential components: 

i) a compound having an addition poiymerizable ethylenically unsaturated bond, 

ii) a photopolymerization initiator. 

9. The plate-making method of a lithographic printing plate as claimed in claim 7, wherein the photopolymerizable 
55 photosensitive layer contains a titanocene-based initiator or a colorant such as a pigment. 

10. The plate-making method of a lithographic printing plate as claimed in claim 8. wherein the photopolymerizable 
photosensitive layer contains a titanocene-based initiator or a colorant such as a pigment. 
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11 . Th plate-making method of a lithographic printing plate as claimed in claim 7, wherein the support is an anodized 
aluminum support containing an organic compound having a phosphorus-containing atomic group on the surface 
of the support. 

5 12. The plate-making method of a lithographic printing plate as claimed in claim 8, wherein the support is an anodized 
aluminum support containing an organic compound having a phosphorus-containing atomic group on the surface 
of the support. 

13. A photosensitive lithographic printing plate comprising a photopolymerizabie photosensitive layer, wherein the 
10 photosensitive layer contains a compound having an acid radical having a pKa of 9 or less and the acid value of 

the photosensitive layer is from 0.20 to 0.60 meq/g. 

14. A plate-making method of a lithographic printing plate which comprises the steps of exposure of a photosensitive 
lithographic printing plate comprising a support having an anodized film on the surface having provided thereon a 

15 photopolymerizabie photosensitive layer containing a compound having an addition potymerizable ethylenically 

unsaturated double bond, a high polymer soluble or swelling in an alkali aqueous solution, and a photopolymeri- 
zation initiator with a laser beam, and then development with a developing solution comprising an alkali aqueous- 
solution containing at least one of a nonionic aromatic ether-based activator represented by the following formula 
(l-A) and a nonionic aromatic ether-based activator represented by the following formula (l-B): 

20 



25 




0(CH2CH20)n(CH2CH(CH3)0)^H (I-A) 



30 




O (CH2C H2O) n(CH2CH (CH3) O) 



(I-B) 



35 



wherein and Rg each represents H or an alkyi group having from 1 to 100 carbon atoms, and n and m each 
represents an integer of from 0 to 1 00. 



15. A plate-making method of a lithographic printing plate which comprises the steps of image exposure of a photo- 
40 sensitive lithographic printing plate comprising an aluminum support having provided thereon a photopolymerizabie 

photosensitive layer containing a compound having an ethylenically unsaturated double bond, a photopolymeri- 
zation initiator and a high polymer binder, and then development with a developing solution containing an inorganic 
alkali agent and a nonionic surfactant having a polyoxyalkylene ether group, having a pH of from 1 0.0 to 1 2.5, and 
an electrical conductance of from 3 to 30 mS/cm. 



50 



55 



BNSDOCID: <EP 1172e99Al_L> 



55 



EP 1 172 699 A1 



O 

o 
u 

(d 
jp 
to 
o 

M 

O 
0) 
H 

pa 




Fig. 2 



B 



,4 




Jl 



te tA 

Inmersion Time (t.) 
Photosensitive material in which the developing solution 
is easily immersed. 

Time in which electrostatic capacity is changed. 
Photosensitive material in which the developing solution 
is immersed with difficulty. 

Time in which electrostatic capacity is changed. 
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The change of the film thickness is detected by the coherent 




time (Coherent Wave o) : Invention 




(Coherent Wave x) : Conventional 
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